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INOACHUTEJBbHASA 3AIINCKA

AnreOpa sBIsieTCd OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIETO
oOpa3oBaHus: OHA O0eCreynBaeT U3yUCHUE IPYTUX TUCHUIIINH KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TYMaHHMTApHOTO IUKJIOB, €€ OCBOEHHE HEOOXOAUMO IS
NpoJoJKeHUs: oOpa3oBaHMsl U JJIS TOBCEJHEBHOM >ku3HU. PasButue y
OoOy4YaromMxcsi HAyYHbIX TPEICTABICHUA O TPOUCXOXKIEHUU ¢ CYIIHOCTH
anrebpanyeckux abCTpakiuii, croco0e OTpakKeHUsi MaTeMaTH4YeCKOW HayKoil
ABJIGHMM W TIPOLIECCOB B TMPHUPOJE U OOIIECTBE, POJIM MaTeMaTHYECKOIo
MOJIETUPOBaHUSI B HAYYHOM TIO3HAHMM U B TMPAKTUKE CIOCOOCTBYET
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAYECTB MBINIICHUS, HEOOXOAUMBIX
JUIsL  ajjanTalid B COBpEeMEHHOM mudpoBoM oOmiecTBe. M3yueHue anreOpbl
o0OecrieynBaeT  pa3BUTHE yMEHHs  HAONIOAaTh, CpaBHMBATh, HaXOJIUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JCHCTBHUS, BBIBOIBI, (POPMYIHPOBATH
yTBepkeHus. OcBoeHue Kypca anreOpsl oOecreurBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUST O0O0YYalOIUXCS: OHU HCIOJNB3YIOT JEAYKTHUBHBIE W WHIYKTHBHBIC
paccyxJeHusi, o00OIeHNe U KOHKPETH3allhi0, a0CTparupoBaHUE WU aHAJOTHIO.
OOyuenue anreOpe TNpennonaraeT 3HAYUTEIbHBIE OOBEM CaAMOCTOSTEIbHOU
NESATENBHOCTH OOYYaIoOIIUXCS, TO03TOMY CaMOCTOATENbHOE peIlIeHue 3ajaad
00yYarOIIMMUCS SBIIETCA peann3aluen JesTeIbHOCTHOTO MPUHITUIIA 00yYeHUSI.

B ctpykrype mnporpammbl yuyeOHOro Kypca «Ainredbpa» yriayoaEéHHOTO
U3y4YeHUS] OCHOBHOE MECTO 3aHMMAIOT COJEP)KAaTebHO-METOINYECKUE JUHUU:
«Uucna u BBIUHUCIEHUS», «ANTeOpanyeckue BBIPAXKEHUS», «YPaBHEHHS U
HepaBeHCTBa», «Dynkuun». Kaxmas U3 3TUX colepKaTelbHO-METOIUYECKUX
JUHUN pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3yUEeHUS Kypca, B3aUMOJIEHCTBYS C
IpYrUMU €ro JUHUsAMU. B xozme u3ydeHuss Kypca oOydaromMMCS MPUXOTUTCA
JIOTUYECKU PACCYKATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBsI3n
C 3TUM B MpOTpaMMy Y4eOHOTro Kypca «Airedpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3Jeliax MaTeMaTUuYecKoro
oOpa3oBaHMsI U  CIOCOOCTBYIOIIME  OBJQJACHUIO  OOYyYarOUMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4ecKoro si3bika. CopaepKaTelnbHOW M CTPYKTYpHOMU
OCOOEHHOCTBIO Y4YeOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «Yucna W BBIYHCICHMS» CIY>KAT OCHOBOM IS
JaNbHEUIIero U3yuyeHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0YydarOIIUXCA
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHUS MOJIH30BAThCA aIrOpUTMaMHu, a
TaK)Xe MPHOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TOBCETHEBHOM
KU3HU. PazBUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAJBHBIMU M UPPALMOHATIBHBIMHU YHCIaMU, (OpMUPOBAHUEM



NPE/ICTABIICHUA O JEHCTBUTENHLHOM uYHcie. 3aBepIIeHHe OCBOEHHUS YHCIIOBOMN
JMHUU OTHECEHO K cpefHeMY 00111eMy 00pa30BaHUIo.

CopeprxaHue qByX anreOpandecKux JIMHUN — « AJreOpandeckre BhIPaXEHUs
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHHUIO Y OOYyUAIOLIUXCS
MaTEMaTUYECKOTO arapara, HeoOXOJAUMOro s pelieHus 3ajad MaTeMaTHKH,
CMEXHBIX MIPEAMETOB U OKpYy X arollel peanbHocTd. Ha ypoBHE OCHOBHOTO 0OIIIETO
oOpa3oBaHMsl y4eOHBIH MaTepuasl TPYNIUPYETCS BOKPYT  PpalMOHAIbHBIX
BBIpKEHUU. Anredpa IEMOHCTpPUpPYET 3HAYCHHUE MaTeMaTUKHU KakK s3bIKa JUIs
NOCTPOCHUSI MAaTeMaTUYeCKUX MOJENei, ONMUCaHUs TPOLECCOB U SIBJICHUMN
peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakkKe HalibHeiIee
pa3BUTHE QJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAWMOro, B YaCTHOCTH, MIJIA
OCBOCHMsSI Kypca HHGPOPMATUKH, ¢ OBJIAJICHWE HaBBIKAMHU JIEYKTUBHBIX
paccyxaenuit. IIpeoOGpa3zoBaHue CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpakeHMs1, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Copepxanve QyHKIMOHATBHO-TpaQUUECKOMN JIMHUK HAIlEJICHO Ha MOJyYeHHe
OOyYaroNIMMUCS 3HaHUNU O (QYHKIMSIX KaK BaKHEHIIEH MareMaTudeckol Mojaenu
JUTsL OTIMCaHUSI M UCCJIeI0BAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPOJIE
u oOmectBe. M3yueHue marepuana crnocoOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
YMEHUS UCTIOIh30BaTh Pa3JINYHbIE BRIPA3UTENbHBIE CPEICTBA S3bIKA MATEMATHUKH —
CJIOBECHOT'0, CHMBOJIMYECKOTO, Tpaduueckoro, BHOCUT BKJIaa B (QopMUpOBaHUE
NpEeJICTaBIICHUN O POJIM MAaTEMAaTHKU B PA3BUTHH LIMBUIIN3ALIUU U KYJIbTYPHI.

VYrny6néHubIit Kypc anreopbl XapaKTepus3yeTcs U3yYeHUEM
JIOTIOTHUTENIBHOTO TEOPETHYECKOro amnmapara M CBS3aHHBIX C HHUM METOJIOB
pemieHust 3amad. AnreOpa sBIsSeTCS A3BIKOM JJIsi  OMHUCaHUs OOBEKTOB W
3aKOHOMEPHOCTEH, CIYKUT OCHOBOW MaTeMaTH4YecKoro mojaenupoBaHus. Ilpu
ATOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHH W MPUHATHIE B alredpe
npaBWiia MX KOHCTPYHUPOBAHUS  CIOCOOCTBYIOT (OPMHUPOBAHHUIO  yMEHUU
00OCHOBBIBATH U JIOKA3bIBATh CYKJICHHUS, Pa3BUBAIOT MATEMATHUYECKYI0 HHTYHIIMIO,
KpaTKO M HATJIAIHO PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOSHUN M ydaT uX
npuMeHeHuto. Tem cambiM anredpa 3aHUMaeT OJHO M3 BEOYIIUX MECT B
(bopMHPOBAHUY HAYYHO-TEOPETUYECKOTO MBIIIICHUS 00YYaIOIIUXCSl.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CJEAYIOIIMNE OCHOBHBIE pa3/eNibl COJACPIKAHUS:
«Uucna u BBIUHCIEHUS», «ANTeOpanyeckue BBIPAXKEHUS», «YPaBHEHHS U
HEpaBEHCTBa», « DyHKIUN.

Ha uzyuenue yyebHoro kypca «Anredpa» oroautcs 408 dacos: B 7 kiacce
— 136 yacoB (4 vaca B Henento), B 8 kimacce — 136 gacoB (4 yaca B Hefen0), B 9
kiacce — 136 gacoB (4 yaca B HEZIEIIO).



COJEPKXAHUE OBYYEHUA
7 KIIACC

Yucaa 1 BIYUCICHUSA

Pannonanpueie uucia. CpaBHeHUe, yNOpsAIOYMBAaHHE M apudmeTHUecKue
NEUCTBUS C pallMOHAIbHBIMU YucaaMu. YuciioBas npsiMasi, MOJlyJIb YUCIIA.

CreneHb C HaTypajJbHbIM IIOKa3aTeJIeM M €€ CBOWCTBA. 3alHUCh YHCIA B
JNECATUYHON MO3UIIMOHHON CUCTEME CUHUCIICHMUS.

Pemenue TekcToOBBIX 3a1au apudMeTHdecKuM criocodbom. Perenue 3amau u3
peanbHON MPaKTUKKU HA YacTH, HA IPOOH, HA MPOILIEHTHI, MPUMEHEHHE OTHOLIEHUN
U TIPOMOPIMI MpH pelIeHUH 3a/iad, pelleHHe 3aJad Ha JBIKEHue, padory,
NOKYITKH, HAJIOTH.

JeaumocTs nenbix ynces. CBOMCTBA IETUMOCTH.

IIpocTeie u cocTaBHble uucia. UYETHble W HE4YETHBIE uucia. [IpuszHaku
nenumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku OE€IUMOCTH CyMMBbI U
IPOU3BEICHUS LETbIX YUCEI IIPU PEIICHUH 33/1a4 C TPAKTUYECKUM COJIEPKAHUEM.

HaunGonpmunii oOuuit AenuTens 1 HauMeHbIlee 00I1ee KpaTHOE JBYX YHCEI.
B3anmno npocteie yncna. Anroputm EBknnaa.

Jlenenue ¢ octatkoM. ApudmeTHiecKkue ornepaluu HaJl OCTaTKaMu.

AJire0panyvecKkue BbIPaKeHUS

BrilpaxkeHre ¢ NEpeMEHHBIMHU. 3HAUYEHUE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienue 3aBUCUMOCTH MEXIY BeIMYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxkaecTBEHHbIE MTPeoOpa30BaHUs AreOpandecKuX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

OnHowiensl. OfHOWIEH cTaHAAPTHOrO BU1a. CTENEHb OJTHOWICHA.

MHorounienpl. MHoOrousieH crasgapTHoro Buaa. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BBIYUTaHUE, YMHOXKEHHE U JeJeHrue MHorousieHoB. [IpeoOpazoBanue
LEJI0r0 BhIpaXkeHUs1 B MHOTOwiIeH. KopHU MHOTro4JIeHa.

@opMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMbI U KBaApaT Pa3HOCTH
JIBYX BBIPpOKEHHUH, Ky0 CyMMBI M KyO pa3HOCTH ABYX BBIPAKEHHH, Pa3HOCTh
KBaJpaToB [JBYX BBIPAKEHUH, TMPOU3BEICHUE PA3HOCTH U CYMMBbI JIBYX
BBIPAKEHUN, CyMMa U pa3HOCTh KyOOB ABYX BBIpOKEHHIA.

Paznoxenue MHOrOWIeHa HAa MHOXKHUTENU. BbiHeceHne o01ero MHOKHUTENS 32
CKOOKH. MeTo1 TpyIIIUPOBKH.

YpaBHeHUd U HEPABEHCTBA

VYpaBHeHue ¢ ogHo# nepemenHoil. Kopenb ypaBHeHus. CBoHcTBa ypaBHEHHMI
C OJHOM TMEpPEMEHHOW. PaBHOCWIBHOCTh ypaBHEHUW. YpPaBHEHHE KaK
MaTeMaTH4ecKasi MOJIEJIb PEaJIbHOM CUTYaLUH.



JIuHeliHOe ypaBHEHHME C OJAHOW MNEPEMEHHOM. YMCII0 KOpHEW JMHEHHOTO
ypaBHeHUs. PelieHne TEKCTOBBIX 3a7ady C TMOMOIIBIO JIMHEHHBIX YpaBHEHMUIA.
Jluneitnoe ypaBHEHUE, coiepKaliee 3HaK MOTYJIS.

VYpaBHeHue ¢ AByMms nepeMeHHbIMU. [ paduk TuHEHHOTO ypaBHEHUS C ABYyMS
nepeMeHHbIMU. CHCTEMBl JIMHEHWHBIX YpPaBHEHUW C JBYyMS TI€PEMEHHBIMHU.
I'paduueckuii MeTon pelIeHUs CUCTEMbl JIMHEHWHBIX ypaBHEHUH C AByMs
nepeMeHHbIMU. Pellienne cucteM JMHEWHBIX YpaBHEHUW C JABYMs NEPEMEHHBIMU
METOJIOM TIOJICTAHOBKM W MeToJIOM cioxeHus. CucremMa ABYX JIMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU KaK MOJIETb PEAIbHON CUTYaIIH.

DOyHKINHA

Koopnunara Touku Ha npsimoit. YucaoBbie mpoMexyTku. Paccrosinue Mexy
JIBYMSI TOUKaMHU KOOPAMHATHON MPSMOH.

[IpssimoyronibHast cucreMa KoopauHaT. AOcuucca M OpJIMHAaTa TOYKH Ha
KOOpauHATHOU 1iockocTu. [Ipumepsl rpadukoB, 3agaHHbix Gopmynamu. YteHnue
rpaduKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIIMOHAIIbHBIE 3aBUCUMOCTH MEXay BenuunHamu. [loHsrtue QyHKIuu.
OyHKIMS Kak MareMmaTuueckas MoOJeNb peajdbHOro mpoiecca. OO0macTh
ompeneneHuss W oOnacTh 3HadyeHW GyHkUUA. CrocoObl 3amaHusi (QYHKIUU.
I'padux ¢pynkuuu. [oHATHS MakcCUMyMa U MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha TIpUMepax peasbHbIX 3aBUCUMOCTEH.

Jluneitnas Qynknus, e€ cBoiictBa. ['paduk nuneitnont dynkiuu. I'padux
dbyukuu y = |x|. Kycouno-3amannpie QyHKIUU.

8 KUIACC

YucJia 1 BLIYUCIEHUS

KBangpaTubie kopHH. ApudMeTHIECKUI KBaIpaTHBIN KOPEHb U €r0 CBONCTBA.
[TonsiTue wuppanmoHadbHOrO 4ymucia. JleHCTBUS C MppallMOHAIBHBIMU YHCIAMHU.
CgolicTBa JEUCTBUI ¢ UppALIMOHATIBHBIMU YKciiaMu. CpaBHEHHE UPPAIMOHAIbHBIX
YHCel.

IIpencraBieHuss O paCHIMPEHUSIX YHUCIOBBIX MHOXECTB. MHOXecTBa
HaTypajbHBIX, UEIbIX, pAIMOHAJBHBIX, JACUCTBUTENbHBIX uucen. CpaBHEHUE
yucesl. YucnoBbie MPOMEXYTKH.

HevictBust ¢ ocrtarkamu. OcTtaTtku cteneHend. IIpuMeHeHne ocTaTKOB K
PELICHUIO0 YPAaBHEHUH B IIEJIBIX YMCIIAX U TEKCTOBBIX 3a/1a4.

Pa3Mepbl 0OBEKTOB OKPYKAIOIIETO0 MHpPa, JJIMTEIBHOCTh IIPOIIECCOB B
okpyxaromieM mupe. CTaHIapTHBIA BUJ YUCTIA.

AJireOpanyecKkue BbIPaKeHUA

AnreOpandeckas apoOb. JlomycTumple 3HAUYEHHUS TIEPEMEHHBIX B JIPOOHO-
paloOHANIbHBIX BbIpaKeHUsIX. OCHOBHOE CBOMCTBO aireOpandeckor JIpoow.



CrnoxxeHue, BBIYUTAHUE, YMHOXXEHHE U [EJIeHHE alredpandeckux JpoOei.
Brinenenue mnenoi yactu anredpandeckoit Apoou.

PanmonanbHbie BBIPAKEHUS. ToxecTBEHHbIE npeoOpa3zoBaHus
pallMOHAJIbHBIX BBIPAKEHUM.

JlomycTuMble  3HAYEHUsI IEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apugMeTHYecKue KBaJpaTHble KOpPHU. TOXIECTBEHHbIE MPeoOpa3oBaHUS
BBIPKEHUU, COlepkKaINX apupMeTUIeCKre KBaIpaTHbIe KOPHHU.

CremeHp C 1enbIM  TMOKazaTeneM U e€ cBoicTBa. [IpeoOpazoBanue
BBIpaKEHUH, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHune. @Dopmyia KOpHEH KBaJApaTHOTO YpaBHEHMS.
KonnuecTBo AeWCTBUTENBHBIX KOPHEW KBaJApaTHOTO ypaBHeHus. Teopema Buera.
VYpaBHEHUS, CBOOUMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellleHne TEKCTOBBIX 3a/1a4 C
NOMOIIbIO KBAJPAaTHBIX YPAaBHEHUH.

JpoOHo-panmoHalibHble  ypaBHEHHMs. PemieHwe  IpoOHO-paliMOHaIBHBIX
ypaBHeHUH. PelieHne TEKCTOBBIX 3aJady C IOMOIIBIO JPOOHO-PAMOHATBHBIX
ypaBHeHu#. ['padnyeckast uHTepIIpeTaIus ypaBHEHU ¢ TBYMS ITepEMEHHBIMHU.

Uucnossle HepaBeHCTBa. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepaseHnctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. ClIOKEHHE
U YMHOXXEHHE YHCJIOBBIX HepaBeHCTB. OIlLICHUBAHHE 3HAYEHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

IloHssTHE O pelIeHUH HEpPaBEeHCTBA C OJHOW IIepeMEHHOW. MHOXecTBO
peuieHnii HepaBeHCTBa. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHelHOe HEpaBEHCTBO C OJHOM MEPEMEHHOW M MHOYKECTBA €r0 PEIICHUM.
Penienrie TMHENHBIX HEPABEHCTB C OJTHOW NepeMeHHO. CHUCTEMBI M1 COBOKYITHOCTHU
JVUHEWHBIX HEPABEHCTB C OJIHOM NEpeMEHHOW. PemeHne TEKCTOBBIX 3aay ¢
NOMOILBIO JJUHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOIA.

DOyHKINHA

OO6unacThb omnpeseneHusi 1 MHOXKECTBO 3HaueHUH ¢pyHkiuu. CriocoObl 3a1aHus
byukuit. ['paduk pysakmuu. Urenune cBorictB GhyHKIMHU 110 €€ rpaduky. [Ipumeps
rpadukoB GyHKIHHI, OTPaKAIOIIUX pPeabHbIE MPOIECCHI.

Jluneiinas Qyskius. DYHKIUU, OMHUCHIBAIOIIME TPSIMYI0 U OOpaTHYIO
POMOPIMOHATEHBIE 3aBUCUMOCTHU, UX TpaduKH.

Oyakmmn y =kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| # ux cBoiicTBa.
Kycouno-3aiannpie GyHKINH.

9 KVIACC

Yucjaa v BLIYHCJICHUSA



Kopenp n-i1 crenenu u ero cBoicTtBa. CTENeHb C palMOHAIBHBIM
NOKa3aTeJIeEM U €€ CBOWCTBA.

AJiredpanyvecKkue BbIPaKeHUS

ToxxnecTBeHHbIE TIPEOOPa30BaHUsI BBHIPAKEHHH, COAEpKAlIUX KOPEHb n-U
crenieHu. ToXIeCTBEHHbIE TPEOOPa30BaHUsl BHIpAXKEHUH, COAEPKAIIUX CTEIEHD C
palMOHAIIbHBIM [1OKA3aTENIEM.

Keagpatusii TpéxwieH. KopHu kBagpaTtHoro tpéxuneHna. Pa3znoxenue
KBaJpaTHOTO TPEXUJIEHA HA TUHEWHbIE MHOXKUTEIN.

YpaBHeHUd U HEPABEHCTBA

bukBanparasie ypaBHeHUs. [IpuMepbl TpUMEHEHUIT METO0B PaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMeHbl IMEPEMEHHOHN, TpadUuecKoro MeToja MpH pelIeHUuU
ypaBHEHUM 3-i 1 4-i1 cTeneHe.

Pemenue apoOHO-panimoHaIbHBIX YPaBHEHUH.

Peurenrie cucreMm ypaBHEHH ¢ IByMs IEPEMEHHBIMU. PellieHre mpoctenmmx
CUCTEM HENMHEWHBIX ypaBHEHHWH ¢ JAByMs mnepeMeHHbIMHU. ['paduueckuit meton
pEeUIeHNs CHUCTEMbl HEIMHEHWHBIX YpaBHEHUW C IBYMs NepeMeHHbIMH. Cucrema
IBYX HEIIMHEWHBIX YPAaBHEHUN C ABYMs NEPEMEHHBIMH KaK MOJIENb PEATbHOU
CUTYyalUH.

UucnoBbele HEpaBEeHCTBA. PellleHne TMHENHBIX HEpaBEHCTB. J(OKa3aTenbCcTBO
HEPaBEHCTB.

KBagpaTHble HepaBeHCTBA C OJHON IepeMeHHOU. PelieHue KBaapaTHBIX
HEPABEHCTB IrpaUUeCKUM METOJOM M METOJIOM HMHTEpPBajoB. MeTo/l MHTEPBAJIOB
IUTsl palliOHANbHBIX HepaBeHCTB. [IpocTeliline HepaBeHCTBA C MAPAMETPOM.

Peniennie TEKCTOBBIX 3a/1a4 € MOMOUIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ ABymsi INEepeMEHHBIMHU. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBI HEpPaBEHCTB C AByMsl IepeMeHHbIMU. ['paduueckuit
METO/ PEIICHHS CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMH.

DOyHKINHA

Oynkius.  CpoiictBa  QyHKIMI:  Hyad  QYHKIUH,  TPOMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMHU, MPOMEKYTKH BO3pacTaHHs U yObIBaHMs (YHKIIHUH,
4yETHBIC U HEUETHBIE (DYHKINHU, HAOOJIbIlIee U HAUMEHbIIIee 3HAUCHUs PYHKITUH.

KBagpatnunas ¢ynknus u e€ cBoiicTBa. Vcmoib3oBaHWE CBOWCTB
KBaJIpaTUYHOW  (QYyHKUMU Uil pemieHus 3amad. [loctpoenuwe  rpaduka
kBajpaTuyHoil ¢yHkuuu. Ilomokenne rpaduka KBagpaTHYHOHW (QYHKIUK B
3aBHCUMOCTH OT €€ Koo dunuentos. I'paduxu Gpyukimii y =ax2, y = a(x —m)’u y
= a(x —m)’ +n. llocTpoenue rpadpukoB QyHKIMI ¢ TOMOMIBIO IPE0OPA3OBAHMIA.

HpoOHo-nuHelHas ¢yHkuus. MccnenoBanue GyHKIIHMA.

OyHKIUSA y = X" ¢ HaTypaJIbHBIM TIOKa3areseM 1 U e€ rpaduk.

Yucs10BbIE NMOC/IEI0BATEILHOCTH U NIPOrPecCun



[lonsitue wumcinoBod mocienoBatenbHOocTH. KoHeuHble M OeCKOHEUHbIE
nocienoBarebHOCTH.  OrpaHuyeHHas  MOCIENOBATEIbHOCTb.  MOHOTOHHO
Bo3pactaromasi  (yObIBaromias)  mociefoBaTenbHOCTh.  CrnocoObl  3afaHus
NOCIIEIOBATENIbHOCTU: OMHUCATENbHBIA, TAaOMUYHBINA, C MOMOMIBIO (HOPMYIBI 71-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckass M reomeTpuueckas mnporpeccuu. CBoiicTBa YJICHOB
apupMEeTHYECKOH U TEeOMETpHUEeCKOW mporpeccuid. DopMmysbl #-ro  4jeHa
apugMeTHYecKoil u reomeTpuueckoi mporpeccuii. opmynbl CyMMBI MEPBBIX 71
YJICHOB apu(PMeTHUEeCKOM M TeOMETPUUYECKON Mporpeccuil. 3alayu Ha MPOIEHTHI,
OaHKOBCKHE BKJIAbl, KPEIUTHI.

[IpencraBiienre O CXOAMUMOCTH IMOCIEIOBATEIBHOCTH, O CYMMHUPOBAaHHUH
0eCKOHEUHO yObIBAIOIIEH reOMETPUUECKON TPOTPECCHUH.

Meton MmatemaTruueckor MHAYKIUU. [Ipocreimue npumMepsl.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA [TPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBIIIEI'O OBPA30OBAHUNA

JIMYHOCTHBLIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOEHUS MPOrpPaMMbl MO MaTEMaTHUKE
XapaKTepU3yITCS B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMS

OPOSIBJIEHUEM HMHTEpeca K MpOIUIOMY W  HACTOSIIEMY POCCUHCKOM
MaT€MaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHSIM  POCCHICKHX
MAaT€MAaTUKOB M POCCUIICKOW MaTeMaTU4YECKOW IIKOJIbI, K HCIOJIb30BAaHUIO ATHUX
JOCTXKEHUN B IPYTUX HAyKaX W MPUKIAAHBIX chepax;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S13aHHOCTEN IrpaklaHUHA U peallu3alluu ero
npaB, TMPEACTaBIEHUEM O MaTeMaTHYECKUX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUHN, MPOUEAYp TpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM IPUMEHEHHEM JIOCTUKEHHM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX IPUHIHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TPy10BOT0 BOCTIMTAHMS:

YCTAaHOBKOM Ha AaKTHBHOE YYacTUE€ B PEUICHUH MPAKTUYECKUX 3a]1ad
MaTE€MAaTU4YECKOM HAIpPaBICHHOCTH, OCO3HAHUEM BAaXKHOCTH MaTEMaTUYECKOTO
oOpa3oBaHMs Ha TMPOTSHKEHUHM BCEM >KU3HU MJIs yCHEIIHOW TpodeccrHoHanbHON
NESTENBbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
OCTPOEHUEM MHINBUIYAIbHON TPACKTOPUM 00PA30BaHUS U KU3HEHHBIX TIJIAHOB C
y4E€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K  OMOILIMOHAJBHOMY U  3CTETUYECKOMY  BOCHPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHHUM, YMEHUIO BUIECTh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
NPEe/ICTABIIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YeJIOBEKa, MPUPOJIBI U
oOlIecTBa, MOHMMAaHHEM MAaTeMaTHYeCKOW HayKu Kak cdepbl 4YeloBeYeCcKOon
NEATENbHOCTH, ATAloOB €€ pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHS LUBWIN3ALINH,
OBJIAJICHUEM SI3IKOM MAaTE€MaTHUKH M MaTeMaTU4YeCKOW KYJIbTYypOM Kak CpPeACTBOM
NO3HAHUS MUPA, OBJIaJICHUEM HABBIKAMH HCCIIEI0BATENBCKON NEATEIbHOCTH;

6) ¢puszmyeckoro Bocnutranusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOTO 0JIArOMOJYYHS:



FOTOBHOCTBIO IPUMEHITH MAaTeMaTHU4YECKHE 3HAHUsS B HMHTEpecax CBOEro
3I0pOBbsl, BEIEHMS]  3J0pOBOr0  oOpa3a KU3HM  (3710pOBOE  THUTAHUE,
cOalaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedJIeKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eloBeKa;

7) 3K0JI0THYECKOT0 BOCIIMTAHUSA:

OpHMEHTAllMEN HA IPUMEHEHHUE MAaTEeMaTUUYECKUX 3HAHWUM U1 PELICHUs 3a1a4
B 00JIaCTH COXPaHHOCTH OKpY’XKaloIIell cpepl, IJIaHUPOBAHMS TOCTYNKOB U
OLIEHKM KX BO3MOJKHBIX IIOCJIEACTBUM Uil OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
rJI00AJIBHOTO XapaKkTepa dKOJIOTUYECKUX MPOOJIEM U MyTel UX pelIeHuUs;

8) ajanTanuM K M3MEHAKIIMMCH YCJOBHUSIM COUMAJILHON M NMPHPOIHOM
cpeanl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSX HEONPEIAECIEHHOCTH, IOBBILICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS y APYTHX JIOJEH, MpuoOperaTh B COBMECTHOM JESTENIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHI[UU U3 ONbITA IPYTUX;

HEOOXOIUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYITUPOBATH WIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTaX M SBICHUSAX, B TOM YHUCJIE paHee HEU3BECTHBIX,
OCO3HaBaTh JAEPUIUTH COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH, IJIAaHUPOBATh
CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbBI3OB, TPeOYIOIIUNA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pPEIIeHUs] W JAeUCTBUS, (QOpPMYyIHpPOBAaTH U OILEHUBATh PUCKU U
NOCNENCTBUA, HOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbrare ocBOCHHs TpOrpaMMBI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopa3oBanus y o0y4Jaromierocs: OyayT copMupoBaHbl MeTanmpeaMeTHbIE
Pe3yJbTaThl, XapaKTepHU3yOIIHecs OBJIaJICHUEM YHHUBEPCATHbHBIMU
MO3HABATCNbHBIMA  JIEHCTBUSMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMHU
JICUCTBHUSIMU U YHUBEPCATHHBIMHU PETYISATUBHBIMH JCHCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIe JeiCTBUS
Ba3oBble Jijoruueckue geicTBUA:

BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHUUYECKHUX
OOBEKTOB, TIOHSATHM, OTHOIICHUH MEXIy TMOHIATHAMH, (PopMyIUpOBaThH
ompeieNieHHs TIOHATUH, YCTaHABIMBAaTh CYIIECTBEHHBIN MPU3HAK KilacCH(pUKAIUU,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHHMSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;



BOCTIpUHUMATh,  (OPMYIUPOBaTH W  MPEoOpa3OBBIBATE  CYXKICHUS:
YTBEPIUTENBHBIC U OTPUIIATEIIBHBIE, STUHUYHBIC, YACTHBIE M 00IINE, YCIOBHEIC,

BBISIBJIITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TMIPOTHBOPEUHS
B (haKkTax, JaHHBIX, HAONIOIECHUSX M YTBEP)KICHUSX, MpEIaratb KPUTECPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U TPOTUBOPEUHA;

JeNlaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTHKH, ICHYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIFOUCHUH, YMO3aKIIFOUEHHUH 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTHYCCKUX YTBEPKIACHHUH (TIPSIMBIE W OT
IPOTHUBHOTO), TPOBOJUTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MaTEMaTHIECKUX
(GakToB, BBHICTPAWBATh APTYMEHTAIUIO, MPHUBOIUTH MPUMEPHl M KOHTPIPUMEPHI,
NPUMEHATh METOJI MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHEBIC
pacCyXICHUS;

BBIOMpaTh CIOCOO perieHus ydeOHOW 3amayd  (CpaBHHBATh HECKOJBKO
BAPWAHTOB  pEIICHHs, BBIOMpaTh Haumbolee MOAXOMAMHMA C  Y4ETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3oBble uccienoBarejbcKkye 1eCTBUSA:

UCTIOB30BaTh BOMPOCHI KaK HCCIIEIOBATEIBCKUI WHCTPYMEHT ITO3HAHUSA,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  TMPOTHBOpPEYHE,  IMPOOJIeMy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh WCKOMOE W JaHHOe, (hOpMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHCHHE;

INPOBOJUTH IO CAMOCTOSITETFHO COCTABJICHHOMY IUIaHY OKCIIEPHMEHT,
MCCIIEJIOBAHNE TIO0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa,
3aBHCHMOCTEH 00bEKTOB MEXIy COOOM;

CaMOCTOSITENIbHO (POPMYITHPOBATH OOOOIICHWSI W BBIBOJBI IO pPe3yiIbTaTaM
NPOBEACHHOTO  HAONIOACHMS, WCCIEAOBaHUs, OKCIIEPUMEHTa,  OIECHUBAThH
JTOCTOBEPHOCTb MOYICHHBIX PE3yJIbTATOB, BEIBOJIOB U 00OOIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIecca, a TaKKe BBIJIBUTaTh
MPE/IIONIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX yCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBJIATH  HEJOCTATOYHOCTh W HM30BITOYHOCTh HMH(OpPMAIUH, HTaHHBIX,
HEOOXOAMMBIX JIJISl pEIICHHUS 3a/1a4H;

BBIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MHPOPMAITUIO PA3TUIHBIX BUAOB U (OPM IPEICTABICHHUS;

BBIOMpaTh (opMy TpeAacTaBieHHs WHGOpPMAWKW ¥  HIUTFOCTPUPOBATH
pelaeMble 3a/1a4l CXeMaMHu, TiarpaMMaMi, HHOU TpaduKoi 1 NX KOMOWHAITUSMU;

OILIEHWBATh HAA&KHOCTh MH(DOPMAIMH MO KPUTEPHUSIM, TPEUIOKCHHBIM WIIH
c(hOpMyIIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKkaTHBHBIE YHHBepPCcAJbHbIe Y4eOHbIe JeicTBUSA



BOCTIpUHUMATH U (DOPMYJIHPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeNssMA  OOIICHHMsI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NMHUCBMEHHBIX TEKCTaX, MaBaTh MOSCHEHHUS IO XOAY PEIICHUS 3aIaduH,
KOMMEHTHPOBATh IMOTYYCHHBIN pe3yibTar;

B X0J/ie¢ OOCYXKJEHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaE€MOW TEMBI,
npoOJieMbl, pelraeMol 3aJayd, BBICKA3bIBaTh HWJIEH, HAICJICHHbIE Ha IOUCK
pEIIeHUs, COIMOCTABIISATh CBOM CYXIEHHUS C CYXICHUSMHU APYTUX YYaCTHHUKOB
auanora, oOHapyXUBaTh Pa3IMUUE W CXOJICTBO IMO3UIMH, B KOPPEKTHOH (opme
(bopMyIIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAXKCHIS;

NPECTABIATh Pe3yIbTAaThl PEIICHUS 3aJladuM, SKCTIEPUMEHTA, UCCIICOBAHMUS,
MPOCKTa, CAMOCTOSITENIBHO BBIOWpATh (OpMAT BBICTYIUICHHS € Y4YETOM 3aaad
MpPEe3eHTAlNN U 0COOCHHOCTEH ayIMTOPHUH;

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUAYaIbHOU
paboThl TpU pelIeHHH Y4YeOHBIX MaTEeMaTHYECKHX 3ajad, NPUHUMATH IIeJb
COBMECTHOH JeSATeNbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH paboTHI,
pacmpeneniaTh BUABI paboT, JIOTOBAapHBAThCS, OOCYXIATh MPOIECC W pe3ysbTar
paboThI, 00001IaTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykIaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMbI» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOW JCWCTBHS C JPYTHMH YICHAMH KOMaHIBI, OIICHHBAThH
Ka4ecTBO pe3yibTara M KadecTBO CBOETO BKJIaaa B OOMUN pe3ynbTaT IIo
KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpcaJbHbIe YUeOHbIE 1eHCTBUS
Camoopranuzanus:

BBISIBJISITH MPOOJIEMBI ISl PEIIeHUs] B JKU3HEHHBIX M YUEOHBIX CHUTYyaIUsX,
OPUEHTUPOBATHCS B PA3NUYHBIX MOAXOJaX MPUHATHS perieHnil (MHINBUIYalbHOE,
IrpYyNIoBoe);

CaMOCTOSITENILHO COCTABJIAThH IUIAH, ajJTOPUTM pEHIeHUs 3aaaud (Wi €ero
4acTh), BBIOMpATh CHOCOO pemeHus ¢ Yy4E€TOM HMEIOIIHUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH BAPUAHTHI
perieHnii ¢ y4éToM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJISI Tpoliecca U pesyibTaTa
pelIeHus] MaTeMaTUYeCKOM 3ajauk, CAMOMOTHUBALIUU U PeIICKCUH;

OPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIEHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JE€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pPE3yJibTaTa NEATEIbHOCTH MOCTABJICHHON IETU U
YCIOBHSIM, OOBSCHSTH MPUYUHBI TOCTHKEHUSI UM HEIOCTHXKEHUS 1IeTTH, HaXOIUTh
olIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXKAaTh SMOIUU MPU HM3YYCHUH MATEMaTHYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIIbHYIO OIIEHKY PEIICHUs 3aJa4H.

INPEJMETHBIE PE3YJIBTATDBI

K xon1y o6yuenust B 7 kj1acce oOy4arommics MOTYYUT CIAEAYIONINE MPEeIMETHBIC
pe3yJIbTATHI:

YucJia 1 BLIYUCIEHUS

PamyonansHbICe yncia.

[lepexoauth OT OHON (OPMBI 3alUCH YUCENl K Apyroi (ImpeoOpa3oBLIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JCCATUUHYIO IPOOB).

Hcnonb30BaTh MOHITHS MHOXKECTBA HATYypaJIbHBIX YHCEN, MHOKECTBA IEJIbIX
Yyucelsl, MHOXKECTBA paIlMOHAJBHBIX YHCEN TPU PEUICHUM 33ajJlad, MPOBEACHUU
pacCyXJIeHUM U I0Ka3aTeIbCTB.

[Tonnmars U OOBICHATH CMBICI TTO3UITMOHHOM 3aIUCH HATYPAJIbHOTO YHCIA.

CpaBHMBATH M YHOPSAOYMBATH PAllMOHAIBHBIE YUCTIA.

BreimonHaTh, coueras yCTHbIE W NMHUChbMEHHBIE TMPUEMBI, apuDMETHUECKHE
JNEUCTBUSI C pallMOHAIBHBIMU YKCIIAMU, UCIOJIb30BaTh CBOMCTBA YMCEN U MpaBuia
JNEUCTBUN, MPUEMBI PAIMOHAJIBHBIX BBIYMCIICHHUH.

BoInoHATH 1€MCTBUS CO CTENEHIMU C HATYpAIbHBIMU MOKA3aTEIISIMHU.

Haxonuts 3Ha4eHMS YMCIOBBIX BBIPAXKEHHH, COJCPKAIIUX PAIlMOHATIbHBIC
yucia W CTENEeHW C HaTypaJbHBIM ITOKa3aTejeM, MPUMEHATh pPa3sHOOOpa3HbIC
criocoOBbI ¥ IPUEMBI BBIUMCIICHUS, COCTABIIATh U OIIEHUBATH YHCJIOBBIC BBIPAKCHUS
IIPY PEIICHUH MPAKTUYECKUX 3aJ1a4 U 3aJ1a4d U3 APYTUX YUYEOHBIX MPEIMETOB.

OKpyrfiaTh 4MCla C 3aJaHHOM TOYHOCTBIO, a TakKXkKe IO CMBICIY
NPAKTUYECKON CHUTyallMd, BBINOJHITh, TPUKUJIKY M OILEHKY pe3yJbTara
BBIUMCIICHUM, OILIEHKY 3HAYEHMI 4YHCJIOBBIX BBIPAXKECHUN, B TOM 4YHCIE TMpHU
pELICHUH MPAKTUYECKUX 3aja4.

Pemath TekcToBBIE 3amaud  apUOMETHUYECKUM CIOCOOOM, HCIOJIB30BATh
TaOJUIBI, CXEMBI, YEpPTeXKH, JAPYyTHe CPEeJCTBA TMPEACTABICHHS JaHHBIX IPH
pellIeHnN 3aay.

Pemiate nmpakTHUKO-OPUEHTUPOBAHHBIE 3aJ1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJINYMH, TPONOPIHUOHAIBHOCTHIO BEJIWYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3a7ad C YYETOM OTPAaHUYEHUM, CBS3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.



J1eauMoCTb.

Jloka3bIBaTh U MPUMEHSTH MPU PEIICHUHU 3a/1ad MPU3HAKU JICIUMOCTU Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku JETMMOCTH CYMMbBI U IPOU3BEACHHUS LIEIIBIX YUCET.

PackiianpiBaTh Ha MHOXKUTENIM HATypaibHbIEC YHCIIA.

CB00OOTHO oOMEpUpPOBaTh TOHATUSAMHU: YETHOE YHCIO, HEUETHOE YHUCIIO,
B3aMMHO MIPOCTHIE YHUCIIA.

HaxoauTe HamOoJbIIMKA OOIIMI NeNUTeNh U HaUMEHbIIEeEe OOIIee KpaTHOE
Yyucell U UCIIOJIB30BATh X MPH PEIICHUM 3a/1a4, MPUMEHATH anroputMm EBkiunaa.

OnepupoBaTh TMOHSITHEM OCTaTka IO MOJYII0, MPUMEHATH CBOWCTBA
CpaBHEHUM MO MOAYJIIO.

AJireOpanyeckue BbIpPaKeHUA

BripaxkeHus ¢ nepeMeHHbBIMH.

Hcnons3oBaTh airedOpanvdeckyrd TEPMUHOJOTUIO U CHMBOJIUKY, TPUMEHATH
e€ B IIpoIiecce OCBOSCHUsI yUeOHOT0 MaTepHania.

HaxoauTe 3HaueHus OyKBEHHBIX BBIpQXEHUNW TPH 3aJaHHBIX 3HAYCHHUSIX
MEPEMEHHBIX.

Hcnonp30BaTh  MOHSITHE  TOXKJECTBA,  BBINOJHATH  TOXKISCTBEHHBIC
npeoOpa3oBaHus BRIPAKECHUH, T0Ka3hIBATh TOXKIECTRA.

MHOT04JICHBI.

Breimonuate  mpeoOpa3oBaHus — II€J0TO  BBIPAXEHHUS B MHOTOWICH
IPUBEJICHUEM TTOI00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BreimonHaTe nelicTBus (CIOXKEHHE, BBIUNTAHUE, YMHOKEHHE) C OJTHOUJICHAMHU
¥ ¢ MHOTOYJICHAMHU, MPUMEHATh (DOPMYJIBI COKPANEHHOTO YMHOXKEHU (KBaApaT 1
KyO0 CyMMBI, KBaJpaT M KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa M pPa3HOCTb
KyOOB), B TOM YHCJIE JJIsl YIIPOIICHUS BHIYUCICHUH.

OcCylIecTBIATh PaA3IOKEHUE MHOTOWICHOB HA MHOXHUTEIU C IOMOIIBIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOXXHUTENS, TPYIIHUPOBKU CJIaraeMbIX, IPUMEHSS
(hopMyJIBl COKPAIIEHHOTO YMHOKEHHS.

[IpuMensaTH MpeoOpa3oBaHUsT MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTeMaTUKH, CMEXHBIX TPEIMETOB, U3 PEATHHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypallbHBIMU MOKa3aTEIsIMHU IS
nmpeoOpa3oBaHuUs BBIPAKCHHM.

YpaBHeHUd U HEPABEHCTBA

PemiaTte nuHEHHbIE YpaBHEHHS C OJHOW MEPEMEHHOM, NMPUMEHAS IpaBuia
nepexoaa OT UCXOJHOTO YPaBHEHMS K PaBHOCWILHOMY eMy. [IpoBepsTh, siBisieTCs
JIX YKCJIO KOPHEM YPaBHEHHS.

[TongOGupate npuMEpsl TAp YHCEN, SBISIOMIUXCA pPEIICHUEM JUHEWHOTO
YpaBHEHUSI C ABYMsI IEPEMEHHBIMU.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'paUK JHWHEHHOTO YpaBHEHHUS C
IBYMSI TIEPEMEHHBIMU, TOJB3YICh TIpaUKOM, MPUBOIUTH MPHUMEPHI pEIICHUS
YpaBHEHHUS.

Pemrats cuctemsl IBYX JIMHEHHBIX YPaBHEHUN C JBYMs NIEPEMEHHBIMH, B TOM
quclie rpa@uuecKu.

CocraBnsaTh W pemiaTh JIMHEHMHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
YpPaBHEHHII 1O YCIOBHUIO 3aJayd, WHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4 MOJTyYEHHBIN pe3yJIbTart.

DyHKINHA

Koopnunate! u rpaduku.

N306paxkaTh Ha KOOPAUHATHOW MPSMON TOUKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KU, UHTEPBAJIbI, 3alIMCHIBATh YMCJIOBBIE MPOMEXKYTKHU Ha
anredpanvyeckoM si3bIKe.

OTMeuarh B KOOPAMHATHOMN TNIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPJIUHATAM.

DO yHKIUY.

CrpouTts rpadyKu TUHEHHBIX (QYHKITHI.

OnuceiBaTh C MOMOIIBbI (GYHKIMNA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, pACCTOSHHE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOIUTENHEHOCTh, BpeMsl, 00bEM padOTHI.

Haxonute 3HaueHne PyHKIMU MO 3HAYEHHIO €€ apryMeHTa.

[lonnmate rpaduyeckuii crocod MpeACTaBICHHUS W aHalu3a WH(opMmaiuwu,
U3BJIEKaTh U UHTEPIPETUPOBATH MHGOPMALIHMIO U3 TPaPUKOB peaIbHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (GYHKUMNA i1 aHaidu3a TpaduKoB peabHBIX
3aBUCUMOCTEeH (HynH (YHKIIUH, TPOMEXKYTKH 3HAKOIMOCTOSIHCTBA (YHKIIWH,
IPOMEXYTKHA BO3pacTaHus U yObIBaHWS (yHKIIUHM, HAUOOJbIIEe W HaMMEHBIIIEe
3HauYeHUs PYHKIUN).

Hcnonb3oBaTh rpaduku A UCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH, MPU
pEIIeHUH 3a7a4 U3 IPYTUX YU4eOHBIX MPEAMETOB U PEATbHOM KU3HMU.

K xoniy obyuenus B 8 kj1acce oOy4aromuiics MOyYUT CIASAYIONINE MPEeIMETHBIC
pEe3yJIbTATHI:
YucJia 1 BLIYUCIEHUS
NppauronaibHble YnCIIA.
[ToHnMarh W HCHOJIB30BaTh MPEACTABICHUS O PACIIMPEHUH YHMCIOBBIX
MHOKECTB.
CB00OOHO OTEepUPOBATH MOHATUSIMU: KBaJAPATHBIA KOPEHb, apU(PMETHICCKUMA
KBaJIpaTHBI KOPEHb, UPPAIIMOHATIBHOE YKMCII0, HAXOAUTh, OLIEHUBATh KBAJIpaTHbHIC
KOPHH, UCIIOB3YS  TPU  HEOOXOJAMMOCTH  KaJbKYJATOD, BBITIOJTHATH



npeoOpa3oBaHusl BBIPAXKEHUN, COAEPKALIUX KBAJApPAaTHbIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh HayaJdbHbBIE MPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
qucell JUIsi CPAaBHEHMsI, OKPYTJIEHUSI U BBIUUCICHUHN, N300pakaTh ACHCTBUTEIbHBIC
gyycia TOYKaMU Ha KOOPAUHATHOW MPSMOM.

Hcnonb30BaTh 3amucu OONBIIMX M MaJIbIX YHCET C MOMOIIBIO JAECATUYHBIX
npobeit u crenened yucna 10, 3amuchiBaTh M OKPYIJIATH YUCIIOBBIE 3HAUCHHS
pEeabHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1eauMoCTb.

CBoOOIHO oOmepupoBaTh MOHATHEM OCTaTKa IO MOJYJI, TPUMEHSThH
CBOICTBAa CPABHEHHUI MO MOJYJIO, HAXOAUTh OCTATKA CYMMBbI U ITPOU3BEACHUS I10
JAHHOMY MOZYJIIO.

AJiredpanyvecKkue BbIPaKeHUS

JpoGHO-panmoHanbHbIE BEIPAKEHUS.

HaxonuTte nomycTUMble 3HAUYEHUS TEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BbIPAKEHUSIX.

[IpuMeHsITh OCHOBHOE CBOWCTBO pallHOHAIBHON JIPOOH.

BrinonHaTh npuBeAeHNe anredpandeckux Apodei Kk o0lieMy 3HaMeHaTeNo,
CJIOKEHUE, YMHOXKEHUE, JIeJIeHHe anredpandeckux Ipo0ei.

BhITIONHATE TOXKAECTBEHHBIE MPE0Opa30BaHMUs pAllMOHATIBLHBIX BHIPAKECHHI.

[IpumensTh npeobpa3oBaHus BHIPAXKEHUH I pelieHUs pa3InyHbIX 3a7a4 U3
MaTE€MAaTHUKH, CMEKHBIX MIPEIMETOB, U3 PEAIBHON MPAKTUKH.

Crenenu.

[IpyuMeHATh TMOHATHUE CTENEHUW C LENbIM IOKAa3aTEJIEM, BBINOJIHATD
npeoOpa3zoBaHus BEIPAKEHHM, COAEPIKALTUX CTETICHH C IEIbIM IMOKa3aTeIeM.

HppanmoHanbHbIE BEIPAXKEHUS.

HaxoauTe nomyctumblie 3Ha4€HUS IEPEMEHHBIX B BBIPAKEHUSX, COJEPKAIINX
apuMeTnYecKre KBaJpaTHbIE KOPHHU.

BrimonHaTh mpeoOpa3oBaHusi UPPALMOHATIBHBIX BBIPAKEHHUM, HCIONb3YS
CBOMCTBA KOPHEM.

YpaBHeHUd U HEPABEHCTBA

Pemrats kBajipaTHbIE ypaBHEHMUS.

Pemate apoOHO-paIinoHaNbHbIE YPABHEHHUS.

Pemate nuHEHHBIE YpaBHEHUS C IapaMeTpamMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUM C MapaMeTpaMHu.

[IpoBOAUTE HCCIIEIOBAHKS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
npUMEeHEeHueM Trpaduyeckux MpeacTaBieHuid (ycTaHaBIMBaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHHU pENIECHUs, €CIU HMEET, TO CKOJbKO, H
npouee).



[lepexomuTh OT ciioBecHOM (HOPMYITUPOBKM 3alauu K €€ anredpanyeckon
MOJIENTM C TIOMOUIIBIO COCTaBJICHUS YpPaBHEHUS WJIM CHCTEMbl ypaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M MOJTYYEHHBIN pe3ybTarT.

[IpumeHsITh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIS CPaBHEHHUsS, OIICHKH,
pemarh JMHEWHbIE HEPaBEHCTBA C OJIHOM TMEPEeMEHHOM M WX CHUCTEMbI, JaBaTh
rpauyueckyro WUIIOCTPALIMI0 MHOMKECTBA PEIIEHWH HEpaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKINHA

[loHnmaTe U KCMONB30BATh (PYHKIIMOHAJILHBIE TOHSATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 00O03HAUYEHMs), ONpENeNsITh 3HaueHHEe (YHKIHMH IO 3HAYCHUIO
apryMeHTa, ONPeAeiATh CBOMCTBA PYHKIIUU 1O €€ rpaduKy.

Crtpouth rpaduku GyHKIUNA , OMUCHIBATH CBOMCTBA YHUCIOBOM (DYHKIIMH IO
e€ rpaduky.

K xon1y ob6yuenus B 9 kjiacce oOy4arommiics MOTyYUT CIASAYIONINUE MPEeIMETHBIC
pEe3yJIbTATHI:

YucJia 1 BLIYUCIEHUS

CB00OOTHO oOlepupOBaTh MOHATUSIMHU: KOPEHb #-W CTENEHH, CTENEeHb C
palMOHAIBLHBIM TIOKA3aTelIeM, HaXOAWTh KOPEHb K-l CTENEHU, CTENEHb C
pallMOHaIbHBIM TIOKa3aTeIeM, HCMOJb3ys MpU HEOOXOIUMOCTH KaJbKYJATOD,
MPUMEHSTH CBOMCTBA KOPHS 1-H CTENIEHU, CTETIEHU C PAIlMOHAJIBHBIM MTOKa3aTEJIEM.

Hcnonb3oBaTh MOHSATHE MHOXKECTBA ACHCTBUTENIBHBIX YHUCE MPU PEIICHUU
3a7a4, TPOBEJICHUU PACCYKJICHUHN U I0Ka3aTEIbCTB.

CpaBHMBaTHL U yIHOPAJOYMBATH JICHUCTBUTEIbHBIC YHCIA, OKPYIJISATH
JNEUCTBUTEIILHBIE YMCIIA, BBHIMNOJHITh OPUKUAKY pe3yiabTaTa BbIYUCICHUMN, OLICHKY
YUCJIOBBIX BBIPAKECHUH.

AJireOpanyeckue BbIPaKeHUA

CB00OOTHO oOmNEpUPOBATh IOHATHEM KBaIpaTHOTO TPEXWICHA, HAXOJUTh
KOPHH KBaJpaTHOIrO TpEXUJICHA.

PackianpiBaTh KBaApaTHBIN TPEXUJIEH HA TMHEHHBIC MHOXKHUTEIH.

YpaBHeHUA U HEPABEHCTBA

Pemiate nuHEWHbIE U KBaJpaTHbIC YpaBHEHUs, YPABHEHUS, CBOASAIIMECS K
HUM, JPOOHO-paIlMOHATbHbBIC YPaBHEHUS.

PemiaTe HeCOXKHBIE KBaJpaTHbIC YPABHEHUSI C TApaMETPOM.

Pemiate nuHEHbIE HEpPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, MCIIOJIL30BATh
METOJI WHTEPBAJIOB, M300pakaTh PEIICHHUE HEPABEHCTB HAa YUCIOBOW MPSMOMU,
3alMChIBaTh PEIICHUE C MOMOIIbIO CUMBOJIOB.

Pemate cuctembl ABYX JHUHEHHBIX YPAaBHEHHU C ABYMsSI NMEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBJISICTCS JIMHEUHBIM.

PemaTe HECOKHBIE CUCTEMBI HETMHEMHBIX YPABHEHUH C TapaMETPOM.



[IpumeHsTh METO/ABl PABHOCHIIBHBIX MPe0Opa3oBaHUil, 3aMEHbI IEPEMEHHOM,
rpaduyecKoro MeToAa MpH pelieHUH YpaBHeHUM 3-11 u 4-1 cTereHei.

Pemlatb  cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pa)xkaThb pEIIEHHWE CHUCTEMbI
HEPaBEHCTB HA YMCJIOBOU MPSMOM, 3aMCHIBATh PEUIEHNE C IOMOIIBIO CUMBOJIOB.

Pemlate ypaBHEHHs, HEpaBEHCTBA W WX CHCTEMBI, B TOM YHCIE C
OTrpaHUYEHUSIMU, HAIIPUMED, B LIEIbIX YHACIIAX.

[IpoBOAUTH HCCIIEIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
npUMEeHeHUueM rpaduyeckux TMpeacTaBieHuid (ycTaHaBIMBaTh, HMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHHI pPENIECHUs, €CIU HMEET, TO CKOJbKO, H
npouee).

PemaTte TekcTOBBIE 3a7auyd aidreOpavyeckuM CIocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUMN, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA M MX CHUCTEMBI JJIsI COCTABJICHHUS
MaTeMaTU4YeCKOM MOJEIM pEeajbHOM CUTyalud WIH NOPUKIAJHON 3a1auu,
MHTEPIPETUPOBATH MOJTYUYECHHBIE PE3YJIBTATHI B 3aJJaHHOM KOHTEKCTE.

YucsioBbIC MOC/IEI0BATEIBHOCTH U NIPOrPecCun

CB0oOOIHO oOmepupoBaTh TOHATHSAMHU: 3aBUCUMOCTb, (YyHKIMS, Trpaduk
byHKUMM, TpsMas PONOPLUHOHATBHOCTh, JIMHEWHas (QyHKIMs, oOpaTHas
IPOMOPIMOHATBEHOCTB, Mapadoia, Turnepoosa, KyCOuHO-3aJanHas (QyHKIIHSL.

UccnenoBarh QyHKIuUIo 1Mo €€ rpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKITHIA:
00JacTh OmpeNeneHusi, MHOXXECTBO 3HAYCHHM, HYIU (YHKIHH, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TMPOMEXKYTKHM BO3pacTaHus M yObIBaHWs, UETHOCTh U
HEYETHOCTDh, HAMOOJbIIIEE U HAUMEHBIIIee 3HAYCHUS, ACUMIITOTHI.

Pacrio3naBaTh kBajpaTuyHyro QYyHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUUN U3 peasbHOM KU3HU, PU3UKHU, TEOMETPHUH.

Onpenenste MnojoxeHue rpaduka KBaApaTUIHOW (QPYHKIUU B 3aBUCUMOCTH
oT € K03 DUITUEHTOB.

Ctpoutrh rpaduk  KBagpaTHUHOW  (YHKUIMH, OIMHUCHIBATH  CBOWCTBA
KBaJIpaTUYHOU (PyHKIINU 110 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHON (PYHKIIUU IS PEIICHUS 3a1a4.

Ha npumepe kBaapatnyHoit GyHKIMU cTpouTh rpaduk QyHkiuu y =af(kx +
b) + ¢ c momotpio peodpazoBanuii rpaduka GyHKIUNA y=f(x).

WNnmoctpupoBaTh € MOMOIIBIO TrpaduKa pealbHYI0 3aBUCUMOCTH WIIU
IPOLIECC TIO UX XapaKTEPUCTUKAM.

ApudmMernyeckasi U reoMeTpUYECKas NMPOrPeccHu

CB0OOIHO OMEPUPOBATH MOHATUAMHU: TIOCIEOBATENBHOCTD, apu(MeTUIECKas
U TEOMETPHUUYECKas POrPECCUMU.



3amaBaTh MOCJIENOBATEIBHOCTH PAa3HBIMH CIOCOOAaMHU: OINUCATENbHBIM,
TaOJIMYHBIM, C TOMOIIBIO (POPMYJIBI 72-TO WIEHA, PEKYPPEHTHBIM.

BbIMIONHATS  BBIYMCIEHHS €  HCMOJIB30BaHMEM (OpMYyN 7n-TO  4JieHa
apu(PpMETHIECKON 1 TeOMETPUUECKON MPOTrpecCcuii, CyMMbI IEPBBIX # YJIECHOB.

N300pakath wiIeHBbl MOCJIENI0BATEILHOCTH TOYKAMHU Ha KOOPJIWHATHON
TUIOCKOCTH.

Pematpe 3amaun, cBA3aHHBIE C YHUCIOBBIMH IOCJIEIOBATENBLHOCTSIMU, B TOM
YuClie 3a/la4u U3 pPealbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJISATOPA, IU(POBBIX
TEXHOJIOTUH).

Pacrio3naBaTh W NPUBOAUTH MPUMEPHl KOHEYHBIX W  OECKOHEYHBIX
NOCIIEIOBATENIbHOCTEH,  OTPAaHWYEHHBIX  MOCJIEN0BATEIHHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIOIINX) OCIEI0BATEIHHOCTEM!.

HmMmeTh npeacTaBieHUe O CXOIUMOCTH TIOCIIEIOBATENBHOCTH, YMETh HAXOUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH T€OMETPUIECKOM MPOTrPecCu.

[IpumeHsTh METO MaTEMaTHUYECKOW MHIYKIIMH MPU PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

H. Cucremsl
JIMHEHHEBIX

7 KJIACC
Ne KoJymndecTBO 4acoB
HaunmenoBaH
- ue pas3esioB B Kontpoa | Ilpakruu dyekTpoHHbIE (LM poBbHIE)
/ U TeM ce bHbBIE ecKue o0pa3oBaTe/ibHbIE pecypchl
ro
y | TPOTpaMMbI padoThI padoThI
YUCIIA
BBIYMCIIEH https://fg.resh.edu.ru/https://.
sl 202phystech.ru/nauka-v-regiony/https://
1 p ’ 11 1 www.yaklass.ruhttps://uchi.ru/?-https://
allMOHAITBHEL edsoo.ru/work program drafts/https://
¢ Huncia myschool.edu.ru
(moBTOpEHUE)
AJITEBPANY
ECKUE htt;)s:}i/fg.re}slh.e/du.ri/https://. i ,
202phystech.ru/nauka-v-regiony/https:
BBIPAXXEHU
2 q 7 www.yaklass.ruhttps://uchi.ru/?-https://
’ edsoo.ru/work program drafts/https://
Bripaskenns ¢ myschool.edu.ru
TEPEMEHHBIMH
YPABHEHU
q9an https://fe.resh.edu.ru/https://
CUCTEMBI gothystech.ru/nauka-v-reglony/https ://
3 VPABHEHMN 10 1 www.yaklass.ruhttps://uchi.ru/?-https://
o _ edsoo.ru/work program_drafts/https://
. Jlnneiinpre myschool.edu.ru
YpaBHEHUSA
OYHKIINN. https://fg.resh.edu.ru/https://.
KOODIHHATEL 1 202phystech.ru/nauka-v-regiony/https://
4 P o 17 1 www.yaklass.ruhttps://uchi.ru/?-https://
rpaguku.OyH edsoo.ru/work program drafts/https://
Kin myschool.edu.ru
https://fe.resh.edu.ru/https://
®YHKIHWH. go2phystech.ru/nauka-v-regiony/https:/
5 JInneiinas 20 1 www.yaklass.ruhttps://uchi.ru/?-https://
GyHKIMSA edsoo.ru/work program drafts/https://
myschool.edu.ru
6 VYPABHEHU 10 1 https://fe.resh.edu.ru/https://
q9U go2phystech.ru/nauka-v-regiony/https://
CUCTEMBI www.yaklass.ruhttps://uchi.ru/?-https://
VPABHEHMU edsoo.ru/work program drafts/https://

myschool.edu.ru




ypaBHEHUM
UUCIIA U
BBIYMCIIEH https://fg.resh.edu.ru/https://
VSL. Cremens go2phystech.ru/nauka-v-regiony/https://
7 6 www.yaklass.ruhttps://uchi.ru/?-https://
¢ edsoo.ru/work program _drafts/https://
HaTypaJlbHbIM myschool.edu.ru
noKazaTejieM
AJITEBPANY https://fg.resh.edu.ru/https://
ECKUE go2phystech.ru/nauka-v-regiony/https://
8 BBIPAKEHU 23 www.yaklass.ruhttps://uchi.ru/?-https://
9. edsoo.ru/work program drafts/https://
MHOTOWIEHBI myschool.edu.ru
AJITEBPANY
ECKHE https://fg.resh.edu.ru/https://
BBIPAKEHU go2phystech.ru/nauka-v-regiony/https://
9 14 www.yaklass.ruhttps://uchi.ru/?-https://
A (Dophfymﬂ edsoo.ru/work program_drafts/https://
COKpAIICHHOTO myschool.edu.ru
YMHOXEHUS
YHCTA U https://fg.resh.edu.ru/https://
go2phystech.ru/nauka-v-regiony/https://
10 BBIHUCIIEH 10 www.yaklass.ruhttps://uchi.ru/?-https://
WL, edsoo.ru/work program_drafts/https://
Hennmocts myschool.edu.ru
TosTopere, https://fg.resh.edu.ru/https://
o6o6meHHe go2phystech.ru/nauka-v-regiony/https://
11 ’ 8 www.yaklass.ruhttps://uchi.ru/?-https://
CHCTeMaT\IfBaH edsoo.ru/work program_drafts/https://
51 SHAHUH myschool.edu.ru
OBIIEE
KOJIMYECTBO 136
YACOBIIO

ITPOTPAMME




8 KUIACC

Ne

KoanuyecTBO 4acoB

AN

HaumeHnoBan
- ue pas3esoB Bee KonTtpoa IpakTny JuekTpoHHbIE (LM poBbHIE)
/ U TeEM o LHBIE ecKue o0pa3oBaTe/ibHbIE pecypchbl
I nporpaMMsl padoThI padoThbI
Anrebpa, 8 kimacc, DI'AOY AI1O
AJITEBPANY "Axanemuss MUHIIPOCBEIIEHUS
ECKHUE Poccun"

1 BbIPAXKEHU 17 1 https://fg.resh.edu.ru/https://go2phystech.
A. IpobHo- ru/nauka-v-regiony/https://
pauroOHAJIbHBL www.vaklass.ruhttps://uchi.ru/?-https://
€ BBIPAXKEHHS edsoo.ru/work program drafts/https://

myschool.edu.ru
AJITEEPAMY https://fg.resh.edu.ru/https://.
ECKUE gothystech.ru/nauka-v-reglony/https /!

2 7 www.yaklass.ruhttps://uchi.ru/?-https://
BBIPAXEHHU edsoo.ru/work program _drafts/https://
A. Crenenn myschool.edu.ru
HYUCIIA 1 https://fg.resh.edu.ru/https://
BBIYMCIIEH go2phystech.ru/nauka-v-regiony/https://

3 Hil. 17 1 www.yaklass.ruhttps://uchi.ru/?-https://
KsagparHsrii edsoo.ru/work program drafts/https://
KOPEHb myschool.edu.ru

https://fg.resh.edu.ru/https://
go2phystech.ru/nauka-v-regiony/https://

4 OYHKIHWU 15 1 www.yaklass.ruhttps://uchi.ru/?-https://

edsoo.ru/work program_drafts/https://
myschool.edu.ru

YPABHEHU

qan https://fg.resh.edu.ru/https://
go2phystech.ru/nauka-v-regiony/https://

5 HEPABEHCT 17 1 www.yaklass.ruhttps://uchi.ru/?-https://
BA. edsoo.ru/work program _drafts/https://
Ksajparusle myschool.edu.ru
YpaBHEHUSA
YPABHEHU https://fg.resh.edu.ru/https://

AN go2phystech.ru/nauka-v-regiony/https://

6 HEPABEHCT 20 1 www.yaklass.ruhttps://uchi.ru/?-https://
BA. edsoo.ru/work program drafts/https://
HepaBeHcTBa myschool.edu.ru

7 YPABHEHU 19 1 https://fg.resh.edu.ru/https://

202phystech.ru/nauka-v-regiony/https://




HEPABEHCT kl https://uchi.ru/?-https://
BA. 6110~ www.yaklass.ruhttps://uchi.ru/?-https:
Jlpodro edsoo.ru/work program drafts/https://
PalOHATLHEI myschool.edu.ru
€ YpaBHEHHUS
AJICEEPANY https://fe.resh.edu.ru/https://
ECKUE go2phystech.ru/nauka-v-regiony/https://
8 BBIPAKELI 7 www.yaklass.ruhttps://uchi.ru/?-https://
edsoo.ru/work program drafts/https://
A. Crenenn myschool.edu.ru
YUCTA U https://fe.resh.edu.ru/https://
BBIUMCIIEH go2phystech.ru/nauka-v-regiony/https://
9 s 7 www.yaklass.ruhttps://uchi.ru/?-https://
’ edsoo.ru/work program drafts/https://
AlemamocTs myschool.edu.ru
TosTopere https://fe.resh.edu.ru/https://
06OBLICHIC ’ go2phystech.ru/nauka-v-regiony/https://
10 Hl ’ 10 www.vaklass.ruhttps://uchi.ru/?-https://
CHCTeMaT\IfBaH edsoo.ru/work program_drafts/https://
Vsl SHAHUN myschool.edu.ru
OBIIEE
KOJIMYECTBO 136
YACOB IIO

ITPOTPAMME




9 KUIACC

Ne KoymdecTBO 4acoB
HaunmeHnoBaHnue
KonTpo IMpakruy | DAeKTPOHHBIE (MM (POBLIE)
n pa3aesioB U TeM Be
JIbHBIE ecKue oOpa3oBaTe/ibHbIE PeCypChl
/ MPOrpaMMbl €ero
I padoThbI padoThbI
https://fg.resh.edu.ru/https://
202phystech.ru/nauka-v-regiony/

1 OYHKIHWN 25 1 https://www.yaklass.ruhttps://uchi.ru/?-
https://edsoo.ru/work program drafts/
https://myschool.edu.ru

VPABHEHUS U https://fg.resh.edu.ru/https://
202phystech.ru/nauka-v-regiony/
HEPABEHCTBA.
2 K 15 1 https://www.yaklass.ruhttps://uchi.ru/?-
BaZpaTHBIC https://edsoo.ru/work program drafts/
HEpaBCHCTBA https://myschool.edu.ru
YPABHEHUS 1 https://fg.resh.edu.ru/https://
HEPABEHCTBA. g02phystech.ru/nauka-v-regiony/

3 VYpaBHeHus, 25 1 https://www.yaklass.ruhttps://uchi.ru/?-
HEPABEHCTBA U UX https://edsoo.ru/work program drafts/
CHCTEMEI https://myschool.edu.ru
YNCJIOBBIE https://fg.resh.edu.ru/https://

202phystech.ru/nauka-v-regiony/
TITIOCJIIEJOBATE
4 TILHO C"{“II/I " 25 1 https://www.yaklass.ruhttps://uchi.ru/?-
https://edsoo.ru/work program drafts/
[TPOTPECCHNA https://myschool.edu.ru
AJITEBPANYEC
KUE https://fg.resh.edu.ru/https://
202phystech.ru/nauka-v-regiony/
BBIPAXEHIN L.
5 C 12 1 https://www.yaklass.ruhttps://uchi.ru/?-
TCIICHE C https://edsoo.ru/work program drafts/
panOHATbHBIM https://myschool.edu.ru
IoKa3aTejieM
TosTopeHue https://fg.resh.edu.ru/https://
06OBLICHIC ’ 202phystech.ru/nauka-v-regiony/

6 Hl ’ 34 1 https://www.yaklass.ruhttps://uchi.ru/?-
CHCTel\faTmaHHﬂ https://edsoo.ru/work program_drafts/
SHAHHH https://myschool.edu.ru

OBIIEE

KOJIMYECTBO 13 6 0
YACOB IIO 6

ITIPOTPAMME







ITOYPOYHOE INTAHUPOBAHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

Jara
U3ydeHust

[ToBTOpEHUE.
ParmonansHble uncia

[ToBTOpEHUE.
CpaBHeHue,
YHOPSA0YMBAHUE U
apupMeTHIECKHE
NENCTBHUSA C
paloHaIbHBIMU
quclaMu

[ToBropenue. Yucnoas
npsiMasi, MOAYJb Yncia

[ToBTOpEHUE.
[IponieHTsl, 3aNIUCH
MIPOLIEHTOB B BUJIE
npobu U 1podu B BUE
MIPOLIEHTOB

[ToBrOopenue. Tpu
OCHOBHBIE 3aJ1a4M Ha
MIPOLEHTHI

[ToBropenue. Tpu
OCHOBHBIE 3aJ1a4M Ha
MIPOLEHTHI

[ToBrOpenue. Pemenne
TEKCTOBBIX 3aj1au
aprupMETHIECKUM
crocobom

[ToBrOpenue. Pemenne
3a7a4 U3 peajbHOu
MPAaKTUKU Ha YacTH,
JpoOH, MPOIEHTHI,
MIPUMEHEHNE
OTHOUIECHUU U
MPONOPLIMHI TTPU
pelIeHnu 3a1au

[ToBrOpenue. Pemenne




3a7a4 U3 peajbHOu
MIPAKTUKU Ha YacTH,
JpoOH, MPOIEHTHI,
MIPUMEHEHNE
OTHOUIEHUU U
MPONOPLIMHI TTPU
pelIeHnu 3a1au

10

[ToBrOpenue. PeanpHble
3aBHCHMOCTH; pELIeHHE
3aJla4 Ha JABM)KEHUE,
paboTy, MOKYTIKH,
HaJIOTH

11

Kontponbhas pabota
10 TEME
"ParmoHanpHEIe yucia"

12

Bripaxxenue ¢
MIEPEMEHHBIMH.
3HaYEHUE BHIPAKECHUS C
MIEPEMEHHBIMU

13

Bripaxxenue ¢
MIEPEMEHHBIMH.
3HaYEHUE BHIPAKEHUS C
MEPEMEHHBIMU

14

Bripaxkenue ¢
MIEPEMEHHBIMH.
3HayYEHUE BBIPAKEHUS C
MIEPEeMEHHBIMU

15

[IpencraBnenue
3aBHCHUMOCTHU MEXITY
BEJIMUYMHAMU B BUJIE

hopMyIIBI

16

[IpencraBnenue
3aBHCHUMOCTHU MEXTY
BEJIMYMHAMU B BUJIE

hopMyIIBI

17

Brruucnenus mo
dhopmynam

18

Brruncnenuns mo
dhopmynam

19

YpaBHeHUE ¢ OHON
nepemeHHo. KopeHb




ypaBHEHUS

20

CBolicTBa ypaBHEHUH ¢
OJIHOM MepeMEeHHOU

21

CBolicTBa ypaBHEHUH ¢
OJIHOM MepeMEeHHOU

22

PaBHOCHIBHOCTE
YpaBHEHUU

23

YpaBHeHUE Kak
MaTeMaTHyecKas
MOJIEb PeaIbHON
CUTyal

24

Yucno kopHen
JIMHEWHOTO ypaBHEHUS

25

Yucno kopHen
JIMHEWHOTO ypaBHECHUS

26

Pemrenne TekcTOBBIX
3a]1a4 ¢ IOMOIIbIO
JIMHEWHBIX YpaBHEHUHN

27

JIuneitHoe ypaBHEHUE,
coJieprKkaliee 3HaK
MOJTYJIS

28

Kontponbhas pabota
1o TeMam "BripakeHus
C IEpeMEHHBIMU ",
"JIuneitnple ypaBHEeHHS"

29

Koopaunara Touku Ha
MPSMOM

30

UucnoBbie TPOMEKYTKH

31

UucnoBbie TPOMEKYTKU

32

Paccrosinue mexny
IBYMsI TOUKaMH
KOOPAMHATHOU MPSIMOM

33

[IpsamoyronbHas
CUCTEeMa KOOpJUHAT.
AOcrmucca u opauHaTa
TOYKH Ha
KOOPJIMHATHOMN
TUIOCKOCTH

34

[IpsamoyronbHas
CHCTEeMa KOOpJIMHAT.




AOcrmucca u opauHaTa
TOYKH Ha
KOOPJIMHATHOMN
TUIOCKOCTH

35

[Tpumeps! rpadukos,
3aJIaHHBIX (OpMyTIaMu

36

Urenue rpadhukoB
pealbHbIX
3aBUCHUMOCTEN

37

OyHKIIMOHAIBHBIE
3aBHCHUMOCTHU MEXTY
BEJIMYMHAMU

38

[Tonsitne pyHKIIN.
OYHKIUSA KaK
MaTeMaTHyecKas
MO/JIeJIb peajbHOIo
nporecca

39

[Tonsitne pyHKIIN.
OyHKIUSA KaK
MaTeMaTHyecKas
MO/JIeJIb peaIbHOI0
nporecca

40

[Tonsitne pyHKIIM.
OyHKIUSA KaK
MaTeMaTHyecKas
MO/JIeJIb peabHOro
nporecca

41

OO6uactb omnpeaeneHus
1 0071aCTh 3HAYCHUIA

byHKIIH

42

OO6uacTb omnpeaeneHus
1 0071aCTh 3HAYCHUIA

byHKIIH

43

CrocoOrI 3amaHus
byHKIIH

44

I'padux byskmEm

45

Kontponbhas pabota
o TeMam "KoopuHaTsl
u rpaduku. OyHKIUNR"

46

YpaBHeHUE ¢ IBYMsI
MIEPEMEHHBIMU




YpaBHeHuUE ¢ IBYyMsI

47
NIEPEeMEHHBIMU
I'paduk nunHEITHOTO

48 YpPaBHEHUS C IBYMS
NIEPEMEHHBIMU
I'paduk nunHEITHOTO

49 YpPaBHEHUS C IBYMS
MEPEMEHHBIMU

50 Jluneitnas QyHkims, e
CBOICTBa

51 Jluneitnas QyHkims, e
CBOICTBa

57 Jluneitnas QyHkims, e
CBOICTBa

53 I'paduk munHEITHOM
byHKIIH

54 I'paduk munHEITHOM
byHKIIH

55 I'paduk munHEITHOM
byHKIIH

56 I'paduk munHEITHOM
byHKIIH

57 I'padux bysakmmm y = |
X |

53 I'padux bysakmmm y = |
X |

59 I'padux bysakmmm y = |
X |

60 I'padux bysakmmm y = |
X |

61 KycouHo-3aganubie
byHKIIH

2 KycouHo-3aganubie
byHKIIH

63 KycouHo-3aganubie
byHKIIH

64 KycouHo-3aganubie
byHKIIH

65 Kontponbhas pabota

o TeMe "KoopauHatsl




u rpadukn. OyHkun",
"Jluneiinas GyHkms"

66

CucTeMbl JIMHEHHBIX
YpPaBHEHUH C IBYMsI
MePEMEHHBIMHU

67

CucTeMbl JIMHENHBIX
YpPaBHEHUH C JBYMsI
MePEMEHHBIMHU

68

I'paduaeckuit meTon
pEIIeHUs] CUCTEMBI
JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

69

I'paduaeckuit meTon
pEIIeHUsI CUCTEMBI
JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

70

Pemenne cucrem
JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU
METOJIOM MOACTaHOBKU
Y METOJIOM CJIOKEHHS

71

Pemenne cucrem
JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU
METOJIOM MOACTaHOBKU
Y METOJIOM CJIOKEHHS

72

Pemenne cucrem
JIMHEWHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU
METOJIOM MOACTaHOBKU
Y METOJIOM CJIOKEHHS

73

Pemenne cucrem
JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU
METOJIOM MOACTaHOBKU
Y METOJIOM CJIOKEHHS

74

Cucrema nByx
JIMHEWHBIX YPaBHEHUH C
JBYMSI TIEPEMEHHBIMU
KakK MOJIeNIb pealibHOM
CUTYaIH




75

Kontponbhas pabota
1o teme "CucTemsl
JIMHEWHBIX ypaBHEHUI"

76

CreneHsn ¢
HaTypaJIbHBIM
oxKasarejieM

77

CBoiicTBa CTENEHHU C
HaTypaJIbHBIM
oKasarejieM

78

CBoiicTBa CTENEHHU C
HaTypaJIbHBIM
oxKasarejieM

79

CBoiicTBa CTENEHHU C
HATypaJIbHBIM
oKasarejieM

80

3anuch 4ncia B
JIECATUYHOMN
MMO3HUITMOHHOM CHCTEME
CUHCIIEHUS

81

3anuch 9ncia B
JIECATUYHOMN
MMO3HUITMOHHOM CHCTEME
CUHCIIEHUS

82

OngouwneHsl. OqHOYIEH
CTaHJApTHOTO BH/IA.
Crenedp oJHOWICHA

83

OngouwneHsl. OqHOYIIEH
CTaHJApTHOTO BH/IA.
Crenedp oJHOWICHA

84

MHOTrO4JICHEI.
MmuoroujieH
CTaHJApTHOTO BHIA.
CreneHb MHOTOYJICHA

85

MHOTro4JICHEI.
MmuoroujieH
CTaHJApTHOTO BH/IA.
CreneHb MHOTOYJICHA

86

Croxxenue u
BBIUUTAHUE
MHOTOYIEHOB

87

Croxxenue u




BBIYUTAHUEC
MHOI'OYJICHOB

88

Croxxenue u
BBIUUTAHUE
MHOTOYJIEHOB

89

VYMHOXEHUE U IeICHNUE
MHOTOYJIEHOB

90

VYMHOXEHUE U IeICHNUE
MHOTOYIEHOB

91

VYMHOXEHUE U IeICHUE
MHOTOYIEHOB

92

VYMHOXEHUE U IEeICHNUE
MHOTOYIEHOB

93

[IpeobpazoBanue
IIEJIOTO BBIPAKCHUS B
MHOTO4JICH

94

[IpeobpazoBanue
IIEJIOTO BBIPAKCHUS B
MHOTO4JICH

95

[TpeobpazoBanue
IIEJIOTO BBIPAKCHUS B
MHOTO4JICH

96

KopHau MmHOTOUIEHA

97

KopHuu MmHOTOUIEHA

98

ToxnaecTBo.
Tox/1eCTBEHHBIE
npeoOpa3oBaHMs
anreOpanvecKux
BBIPAKECHUI

99

ToxnaecTBo.
Tox/1eCTBEHHBIE
npeoOpazoBaHUs
anreOpanvecKux
BBIPAKECHUI

100

ToxnaecTBo.
Tox1eCTBEHHBIE
npeoOpazoBaHUs
anreOpanvecKux
BBIPAKECHUI

101

ToxaecTBo.




ToxaecTBeHHbIE
npeoOpazoBaHUs
anreOpandecKux
BBIPAKECHUI

102

ToxnaecTBo.
Tox/1eCTBEHHBIE
npeoOpazoBaHMs
anreOpanvecKux
BBIPAKECHUI

103

JlokazaTenbCcTBO
TOXJIECTB

104

Kontponbhas pabota
o TemaM "CTereHs ¢
HaTypaJIbHBIM
IokaszareiiemM",
"MHoOTO4NeHBI"

105

KBanpat cymmsl u
KBaJIpaT pa3HOCTH JIBYX
BBIPAKECHUI

106

KBanpat cymmbl
HECKOJIBKUX
BBIPAKECHUI

107

Ky6 cymmbr 1 ky0
Pa3HOCTH JIBYX
BBIPAKECHUI

108

Paznoctp kBaspatoB
JIBYX BBIPaXKE€HUI

109

[IpousBenenune
Pa3HOCTU U CYyMMBI
JIBYX BBIPaXKE€HUM

110

[IpousBenenune
Pa3HOCTU U CYyMMBI
JIBYX BBIPaXKE€HUM

111

CymMmMma 1 pa3HOCTh
KyOOB JIByX BbIpaK€HUI

112

CymMma 1 pa3HOCTh
KyOOB JIByX BbIpaK€HUI

113

Paznoxenune
MHOTOYJIEHA Ha
MHOXUATEIN




114

[IpousBenenune
Pa3HOCTU CyMMBI IBYX
BBIPAXXEHHI, CyMMa U
pPa3HOCTH KyOOB JBYX
BBIPAKECHUI

115

Paznoxenune
MHOTOYJIEHA Ha
MHOXUATEIN

116

Brirecenue o0miero
MHOKHTEIS 38 CKOOKH

117

Mertoa rpynnupoBKH

118

Kontponbhas pabota
1o TeMe "DopmyIibl
COKpaIIeHHOTO
YMHOKEHUS"

119

JemnmMocCTh 1EebIX
yucen. CBoiicTBa
JEITMMOCTH

120

JemnmMocCTh 1EebIX
yucen. CBoiicTBa
JEITMMOCTH

121

[IpocTeie u cocTaBHBIE
yucia. YETHeIie U
HEYETHBIC YHCIIa

122

[Ipusnaku genumMocTu
Ha2,4,8,5,3,6,9, 10,
11

123

[Ipu3znaku genmmMocTu
Ha2,4,8,5,3,6,9, 10,
11

124

[Ipusnaku genmmMocTu
CYMMBI U TIPOU3BEACHUS
LEJbIX YUCEeI IPU
pelIeHnu 3a1au

125

HauOonpmmii o0
JEITUTEND U
HauMeEHBIIIee 00IIIee
KpaTHOE JABYX YHCEI

126

B3anmuo nipocTbie
qucna




127

Anroputm EBkinza.
Jenenue ¢ ocraTkom

128

CpaBHEHHUS 1ETBIX
qrcell IO MOJYJII0
HaTYypaJIbHOTO Yncia

129

[ToBTOpEHUEe u
o0oO11eHue.

Bripaxkenus ¢
MIEPEeMEHHBIMU

130

[ToBTOpEHUE U
00001enne. CTeneHs ¢
HATypaJIbHBIM
MOKa3aTejieM

131

[ToBTOpEHUEe u
o0o01IeHHE.
OnHouneHsl 1
MHOTOYJICHBI.
Tox/1eCTBEHHBIE
npeoOpazoBaHUs
anreOpandecKux
BBIPAKECHUI

132

[ToBTOpEHUEe u
00o6menne. @opmyIbl
COKPAIIEHHOTO
YMHOXEHUS

133

[ToBTOpEHUEe u
o0oO11eHue.
Koopaunatsl u

rpaduku.

134

[ToBTOpEHUEe u
o0oOmenwue. Jlnneitnas
GbyHKIMS 1 €€ CBOMCTBA

135

HrtoroBas KOHTpOJIbHAS
pabora

136

[ToBTOpEHUEe u
00001IeHue. Pemenue
CHCTEM JTUHEHHBIX
YpPaBHEHUH C JBYMsI
MePEMEHHBIMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME
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8 KUIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

Jara
U3ydeHmust

Panmmonannubie
BBIpOKCHUS

ToxnecTBeHHbIE
npeoOpa3oBaHUs
paloHaIbHBIX
BBIPAKECHU I

ToxnecTBeHHbIE
npeoOpa3oBaHMs
paloHaIbHBIX
BBIPAKECHU I

ToxnecTBeHHbIE
npeoOpa3oBaHUs
paloHaIbHBIX
BBIPAKECHU I

ToxnecTBeHHbIE
npeoOpa3oBaHMs
paloHaIbHBIX
BBIPAKECHU I

Anrebpanyeckasi 1po0b.

JlonycTuMble 3Ha4eHUS
MIepEMEHHBIX B IPOOHO-
paloHaIbHBIX
BBIPAKEHUSIX

Anrebpanyeckasi 1po0b.

JlonmycTuMble 3Ha4eHUS
TIepEMEHHBIX B IPOOHO-
paloHaIbHBIX
BBIPAKEHUSIX

Anrebpanyeckasi 1po0b.

JlonmycTuMble 3Ha4eHUS
MIepEMEHHBIX B IPOOHO-
paloHaIbHBIX
BBIPAKEHUSIX

OCHOBHOE CBOWCTBO
anreOpandecKkoi 1poou

10

OCHOBHOE CBOMCTBO




anreOpandecKkoi 1poou

11

CrnoxeHre ¥ BEIYUTAHHE
anreOpandecKux Ipooei

12

CrnoxeHre ¥ BEIYUTAHHE
anreOpandecKux Ipooei

13

VYMHOXEHUE U JEeICHUE
anreOpandecKux Ipooei

14

VYMHOXEHUE U IeICHUE
anreOpandecKux Ipooei

15

VYMHOXEHUE U IeJICHUE
anreOpandecKux Ipooei

16

Bo3Benenue
anredpandeckou 1poou
B CTEMEHb

17

KontponpHas padota mo
teme " JIpo6Ho-
paloHaIbHbIe
BbIpaKeHHS"

18

Crenelsb ¢ 1EeIbIM
oKa3arejieM

19

CBoiicTBa CTENEHU C
LEJIBIM [TOKAa3aTeIEM

20

CBoiicTBa CTENEHU C
LEJIBIM [TOKa3aTeIEM

21

CBoiicTBa CTENEHU C
LEJIBIM [TOKAa3aTeIeEM

22

[TpeobpaszoBanue
BBIPAKCHUH,
COJIepIKaIlINX CTETIEHH C
L[eJIBIM TIOKa3aTelIeM

23

[IpeobpazoBanue
BBIPAKCHUH,
COJIeprKaIlINX CTETIEHH C
L[eJIBIM TIOKa3aTelIeM

24

[TpeobpaszoBanue
BBIPAKCHUH,
COJIeprKaIlNX CTETIEHH C
L[eJIBIM TIOKa3aTelIeM

25

KBanparHeie KopHu

26

Apudmernueckuit




KBaJIpaTHbIA KOPEHb U
€ro CBOMCTBa

27

Apudmernueckuit
KBaJIpaTHBIA KOPEHb U
€ro CBOMCTBa

28

[TonsiTne
HUPPAIMOHATIEHOTO
yucia. JleiicTBus ¢
HUppaMOHATEHBIMU
YUCIIAMH

29

CBoiicTBa IEWCTBUH C
HUppaMOHATEHBIMU
quCcIaMU

30

CBoiicTBa OIEWCTBUH C
HUppaMOHATEHBIMU
qucIaMH

31

CBoiicTBa OIEWCTBUH C
HUppaMOHATEHBIMU
quCcIaMU

32

CpaBHeHue
UPPaLMOHATIBHBIX YHCET

33

CpaBHeHne
UPPALMOHATIBHBIX YHCET

34

MHoxecTBO
NeHCTBUTENbHBIX YHCET.
[IpencraBnenus o
paciupeHusIx
YHCIIOBBIX MHOXECTB

35

JlonmycTuMble 3Ha4eHUS
MEPEMEHHBIX B
BBIPAKEHUSX,
coJIeprKaIInx
aprupMeTUIECKHE
KBaJIpaTHbIE KOPHU

36

JlonmycTuMble 3Ha4eHUS
MEPEMEHHBIX B
BBIPAKEHUSX,
coJIeprKaIInx
aprupMeTUIECKHE
KBaJIpaTHbIE KOPHU

37

ToxxaeCcTBEHHBIE




npeoOpa3oBaHUs
BBIPAKCHUH,
coJIeprKaIInx
apupMeTUIECKHE
KBaJIpaTHbIE KOPHU

38

ToxnecTBeHHbIE
npeoOpa3oBaHUs
BBIPAKCHUH,
coJIeprKaIInx
aprupMeTUIECKHE
KBaJIpaTHbIE KOPHU

39

ToxnecTBeHHbIE
npeoOpa3oBaHUs
BBIPAKCHUH,
coJIeprKaIInx
apupMeTUIECKHE
KBaJIpaTHbIE KOPHU

40

ToxnecTBeHHbIE
npeoOpa3oBaHUs
BBIPAKCHUH,
coJIeprKaIInx
apupMeTUIECKHE
KBaJIpaTHbIE KOPHU

41

KontponpHas padota mo
teme "KBaapaTHbIil
KOpEHBb"

42

O6uacth onpeaesieHus 1
MHO>KE€CTBO 3HAUCHU I

byHKIIH

43

O6uacth onpeaeseHus 1
MHO>KE€CTBO 3HAUCHU I

byHKIIH

44

CrocoOsI 3amauus
byHKIHI

45

I'padux byskmmm

46

Urenue CBOWCTB
GbyHKIMH 110 €8
rpaduxy. [Ipumepsr
rpaukoB (YHKIHH,
OTpaKAIOIINUX PeaTbHbIE
MIPOIIECCHI




47

DOyHKIUH,
OTHCHIBAIONINE MPSIMYIO
1 00paTHyIO
MPOIMOPIMOHANIbHBIE
3aBHUCHUMOCTH, UX

rpaduku

48

OyHKIMH,
OTHCHIBAIONINE MPSAMYIO
1 00paTHyIO
MPOIOPIMOHANIbHBIE
3aBHCUMOCTH, UX

rpaduku

49

DOyHKIUH,
OTHCHIBAIONINE MPSIMYIO
1 00paTHyIO
MPOIMOPIMOHANIbHBIE
3aBHCUMOCTH, UX

rpaduku

50

OyHKIMA y =X2 U €€
CBOMCTBa

51

OyHKIMA y = X2 U €€
CBOMCTBa

52

OyHKIMA y = X3 1 €€
CBOMCTBa

53

OyHKIUA y =K/X 1 €&
CBOMCTBa

54

OyHKIUA y =K/X 1 €&
CBOMCTBa

55

OYHKIMSA Y =VX U €€
CBOMCTBa

56

KontponpHas padota mo
teme "OyHkuun"

57

KBanparHoe ypaBHeHME

58

®dopmyiia KOpHEH
KBaJIpaTHOTO
ypaBHeHus. KonnuectBo
JNEUCTBUTEIbHBIX
KOpHEU KBaJpaTHOTO
ypaBHEHHUS

59

®dopmyiia KOpHEH
KBaJIpaTHOTO




ypaBHeHus. KonnuectBo
JNEUCTBUTEIbHBIX
KOpHEU KBaJpaTHOTO
ypaBHEHHUS

60

dopmyiia KOpHEN
KBaJIpaTHOTO
ypaBHeHus. Konnuectso
JNEUCTBUTEIbHBIX
KOpHEU KBaJpaTHOTO
ypaBHEHHUS

61

®dopmyiia KOpHEN
KBaJIpaTHOTO
ypaBHeHus. KonnuectBo
JNEUCTBUTEIbHBIX
KOpHEU KBaJpaTHOTO
ypaBHEHHUS

62

Teopema Buera

63

Teopema Buera

64

YpaBHeHUs, CBOIUMBIE
K JINHEHHBIM
YPaBHEHUSIM UJTH K
KBaJIpaTHBIM
YpaBHEHUSIM

65

YpaBHeHUs, CBOIUMBIE
K JINHEHHBIM
YPaBHEHUSIM UJTH K
KBaJIpaTHBIM
YpaBHEHUSIM

66

KBanpatHoe ypaBHeHME
C MapaMeTpoM

67

Pemenune kBagpaTHbIX
YpaBHEHUH C
napaMmeTpamu

68

Pemenune kBagpaTHbIX
YpaBHEHUH C
napaMmeTpamu

69

Pemenune kBagpaTHbIX
YpaBHEHUH,
coJIeprKaIlInX 3HaK
MOJIYJIS

70

Pemenune kBagpaTHbIX




YpaBHEHUH,
CoJIeprKaIliX 3HaK
MOJIYJIS

71

YpaBHeHUE Kak
MaTeMaTHyecKas
MOJIETb PeaTbHON
CUTyalun

72

Penrenrie TeEKCTOBBIX
3a7a4 C IIOMOIIBIO
KBaJPaTHBIX YPAaBHCHHI

73

KontponpHas padota mo
teme "KBagparHsie
ypaBHeHUs"

74

UucnoBbie HEpAaBEHCTBA

75

CBoiicTBa YHUCJIOBEIX
HEPaBEHCTB

76

CBoiicTBa YHUCJIOBEIX
HEPaBEHCTB

77

JlokazaTenbCcTBO
HEPaBEHCTB

78

HepasenctBo ¢
nepemeHHoi. Ctporue u
HECTPOTve HEpaBeHCTBA

79

HepasenctBo ¢
nepemeHHoi. Ctporue u
HECTPOTve HEepaBeHCTBA

80

Cnoxenue u
YMHO>XCHHE YUCITOBBIX
HEPaBEHCTB.
OrneHrBaHNE 3HAYCHMS
BBIpOKCHUS

81

Cnoxenue u
YMHO)XCHHUE YUCITOBBIX
HEPaBEHCTB.
OrneHrBaHNE 3HAYCHUS
BBIpOKCHUS

82

[TonsiTue o pemennu
HEpPaBEHCTBA C OJTHOM
MePEMEHHOM.
MHOK€eCTBO peleHui
HEpaBEeHCTBA




83

[TonsiTue o pemennu
HEpPaBEHCTBA C OJIHOU
MePEMEHHOM.
MHOK€eCTBO peleHui
HEpaBEeHCTBA

84

PaBHOCUITBHBIE
HEpaBEHCTBA.
HepaBeHnctBo-cnencraue

85

UucnoBbie TPOMEKYTKH

86

JIuHeitHoe HEpaBEHCTBO
C OJIHOM MEPEMEHHOUN 1
MHO>KECTBO €T0
peleHuit

87

Pemienne nuHeHbIX
HEPABEHCTB C OJTHOU
MepEMEHHOMN

88

Pemenne nuHeHbIX
HEPABEHCTB C OJTHOU
MepEMEHHOMN

89

Pemenne nuHeHbIX
HEPABEHCTB C OJTHOU
MepEeMEHHOMN

90

CucTeMbl TUHEUHBIX
HEPABEHCTB C OJTHOU
MepEeMEHHOMN

91

CucTeMbl TUHEUHBIX
HEPABEHCTB C OJTHOU
MepEMEHHOMN

92

Pemenne TekcToBBIX
3aJ1a4 ¢ MOMOIUIBIO
JINHEMHBIX HEPABEHCTB C
OJIHOM MepeMEHHOU

93

KontponpHas padota mo
teme "HepaBencrtra"

94

JIpoGHO-parmoHa bHbIC
YpaBHEHHS

95

Pemenue npoGHo-
paloHaIbHBIX
YpaBHEHUH,
CBOJALIUXCS K
JUHEMHBIM ypaBHEHUSIM




96

Pemenue npoGHo-
paloHaIbHBIX
YpaBHEHUH,
CBOJALIUXCS K
JUHEHBIM YpaBHEHUSIM

97

Pemenue npo6Ho-
paloHaIbHBIX
YpaBHEHUH,
CBOJALIUXCS K
JUHENHBIM ypaBHEHUSIM

98

Pemenue npoGHo-
paloHaIbHBIX
YpaBHEHUH,
CBOJALIUXCS K
KBaJIpaTHBIM
YpaBHEHUSIM

99

Pemenue npoGHo-
paloHaIbHBIX
YpaBHEHUH,
CBOJALIUXCS K
KBaJIpaTHBIM
YpaBHEHUSIM

100

Pemenue npoGHo-
paloHaIbHBIX
YpaBHEHUH,
CBOJALIUXCS K
KBaJIpaTHBIM
YpaBHEHUSIM

101

Pemenue npoGHo-
paloHaIbHBIX
YpPaBHEHUN METOJIOM
3aMEHbI IEPEMEHHOMN

102

Pemenue npoGHo-
paloHaIbHBIX
YpPaBHEHUN METOJIOM
3aMEHbI IEPEMEHHOMN

103

Pemenue npoGHo-
paloHaIbHBIX
YpPaBHEHUN METOJIOM
3aMEHbI IEPEMEHHOMN

104

Pemenue npoGHo-




paloHaIbHBIX
YPaBHEHUN METOJIOM
3aMEHbI IEPEMEHHOMN

105

Pemenue TekCcTOBBIX
3a/1a4 ¢ MOMOIUIBIO
JTpOOHO-paAIMOHATBHBIX
YpaBHEHUU

106

Pemenue TekCcTOBBIX
3a/1a4 ¢ MOMOUIBIO
JTpOOHO-paIMOHATBHBIX
YpaBHEHU U

107

Pemenue TeKCTOBBIX
3aJ1a4 ¢ MOMOIUIBIO
JTpOOHO-paAITMOHATBHBIX
YpaBHEHU U

108

Pemenue TekCcTOBBIX
3a/1a4 ¢ MOMOIUIBIO
JTpOOHO-paAIMOHATBHBIX
YpaBHEHU U

109

Pemenue TekCcTOBBIX
3a/1a4 ¢ MOMOUIBIO
JTpOOHO-paAIMOHATBHBIX
YpaBHEHUU

110

Pemenue TekCcTOBBIX
3aJ1a4 ¢ MOMOIUIBIO
JTpOOHO-paAIMOHATBHBIX
YpaBHEHU U

111

I'paduaeckas
UHTEpIpeTalus
YpPaBHEHUH C JBYMsI
MepEeMEHHBIMU

112

KontponpHas padota mo
teme " JIpo6Ho-
paloHaIbHbIe
ypaBHeHUS"

113

CrangapTHbII BUT
qucna

114

CrangapTHbI BUT
qucna

115

JlecTBUS ¢ UnCIaMu,
3amMCaHHBIMU B




CTaHAApTHOM BHUIC

JlecTBUS ¢ UnCIaMu,
116 3alIMCaHHBIMH B
CTaHJapPTHOM BHJIC

Pa3mepst 00beKTOB
OKPY’KaIOIIEeT0 MUpPA,
117 JUTATEIIFHOCTH
MPOIIECCOB B
OKPYIKAIOIIIEM MHUPE

Pa3mepst 00beKTOB
OKPY’KaIOIIEeT0 MUpPA,
118 JUTATEIIFHOCTH
MPOIIECCOB B
OKPYIKaIOIIIEM MHUPE

Pa3mepst 00beKTOB
OKPY’KaIOIIEeT0 MUpPA,
119 JUTATEIIFHOCTH
MPOIIECCOB B
OKPYIKAIOIIIEM MHUPE

120 Henenue ¢ ocraTkoM

CpaBHEHHS LETBIX
121 YUCel 10 MOIYJIIO
HaTypaJbHOTO YKCia

CpaBHEHHS LETBIX
122 qUCel 10 MOIYJIIO
HaTypaJlbHOTO YKcia

CBoiicTBa CpaBHEHMII IO

123
MOJIYJIIO

124 CBoiicTBa CpaBHEHMII IO
MOJIYJIIO
OcTaTtku CyMMBI U

125 MPOU3BEJICHUS TIO
JaHHOMY MOJTYJIIO
KontponbHas padota mo

126 TemaM "Crerenu",
"JlenumocTs"

127 [ToBTOpEHME U

o06o6menue. Pemenne
JINHEHBIX HEPABEHCTB C
OJIHOM MEepPEeMEHHOMU U
CHUCTEM JIMHEHHBIX




HEPABEHCTB C OJTHOU
MepEMEHHOMN

128

[ToBTOpEHME U
00o0menue. Pemenue
JINHEHBIX HEPABEHCTB C
OJIHOM MEepPEeMEHHOU U
CUCTEM JIMHENHBIX
HEPABEHCTB C OJTHOU
MepEMEHHOMN

129

[ToBTOpEHME U
o0oO11eHue.
ToxnecTBeHHbIE
npeoOpa3oBaHUs
BBIPAKCHUH,
coJIeprKaIInx
apupMeTUIECKHE
KBaJIpaTHbIE KOPHU

130

[ToBTOpEHME U
00001IeHKe. Pemenne
KBaJPaTHBIX YPAaBHCHHI.
Pemrenne TekCTOBBIX
3aJ1a4 ¢ IOMOIIBIO
KBaJPaTHBIX YPAaBHCHHI

131

[ToBTOpEHME U
o0o0menue. Pemenue
3a7a4 U3 peajbHOU
KHU3ZHU

132

[ToBTOpEHME U
o0o01IeHHE.
ToxaecTBEeHHbIE
npeoOpa3oBaHUs
paloHaIbHBIX
BBIPAKECHU I

133

[ToBTOpEHME U
o0o0menue. Pemenue
JTpOOHO-paAIMOHATBHBIX
YpaBHEHUH,
CBOJALIUXCS K
JIMHEHBIM UJIU K
KBaJIpaTHBIM
ypaBHeHUsM. Pemenue
TEKCTOBBIX 3324 C




MTOMOIIBIO APOOHO-
paloHaIbHBIX
YpaBHEHU U

134

[ToBTOpEHME U
000011eHKe. Pemenne
TEKCTOBBIX 3a7a4
pPa3ITUYHBIMHU
crocodamu

135

Hrtorosas KOHTpoOJIbHAS
pabora

136

[ToBTOpEHME U
o0o0menue. Pemenue
3a7a4 U3 peajbHOU
KU3ZHU

OBIIEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

136




9 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThbI

Jara
U3ydeHmusl

Oynkuus. CBoicTBa
byHKIMA: HYTH
(GYHKIIUH, IPOMEKYTKHI
3HAKOIOCTOSIHCTBA
(GYHKIIUH, IPOMEKYTKHI
BO3pacTaHus U yObIBaHUS
byHKIMH, YETHBIC U
HEUYETHBIC (PYHKIINH,
HaubobIIee U
HauMEHbIIIee 3HAYCHUS

byHKIIH

Oynkuus. CBoiicTBa
byHKIMA: HYTH
GYHKIIUH, IPOMEKYTKHI
3HAKOIMOCTOSIHCTBA
(GYHKIIUH, IPOMEKYTKHI
BO3pacTaHus U yObIBaHUS
byHKIMH, YETHBIC U
HEUYETHBIC (PYHKIINH,
HauOobIIee U
HauMEHbIIIee 3HAYCHUS

byHKIIH

[TocTpoenue rpadukon
(GYHKIHHA ¢ TOMOIIIBIO
npeoOpa3oBaHM

[TocTpoenue rpadukon
(GYHKIHHA ¢ TOMOIIIBIO
npeoOpa3oBaHMt

KBanpatHblii TpEXUIIEH.
Kopuu kBagpatHoro
TpEXUIIeHa

Paznoxenue
KBaIPATHOTO TPEXUIICHA
Ha JTUHEHHEIC
MHOKHUTEITH

Paznoxxenune




KBaIPATHOTO TPEXUIICHA
Ha JIMHEHbIE
MHOXUTEIN

Ksagpatnunas gyHkius
U €€ CBOMCTBa

[TapaGomna, KOOpAUHATHI
BEPIIUHBI TapadoJIbl, OCh
CUMMETPHUH TapaloIibl

10

[TocTpoenue rpaduka
KBaJ[PaTUIHON (DYHKITUH

11

[TocTpoenue rpaduka
KBaJ[PaTUIHON (DYHKITUH

12

[TocTpoenue rpaduka
KBaJ[PaTUIHON (DYHKITUH

13

[Tonoxxenue rpaduka
KBaIpaTUYHOMN QYHKIINH
B 3aBUCUMOCTH OT €€
ko3 (purmeHToB

14

[Tonoxxenue rpaduka
KBaIpaTUYHOMN QYHKIINH
B 3aBUCHUMOCTH OT €€
ko3 (ppurmeHToB

15

Hcnonb3oBaHue CBONUCTB
KBaJpaTUYHON (yHKIIHH
JUTSI peIeHUs 3a1a4

16

Hcnonp3oBaHue CBONUCTB
KBaJpaTUYHON (yHKIINH
JUTSI peIeHUs 3a1a4

17

Hcnonp3oBaHue CBONUCTB
KBaJpaTUYHON (yHKIINH
JUTSI peIeHUs 3a1a4

18

Crenenabie QyHKIHH C
HATYpaJTbHBIMHU
MOKa3aTeJIsIMH, UX
rpaduku U CBOMCTBA

19

Crenenabie QyHKITHH C
HATYpaJTbHBIMHU
MOKa3aTeJIsIMH, UX
rpaduKku U CBOMCTBA

20

Crenenabie QyHKITHH C




HATYpaJTbHBIMHU
MOKa3aTeJIsIMH, UX
rpaduKku U CBOMCTBA

21

Crenenabie QYHKIHH C
HATYpaJTbHBIMHU
MOKa3aTeJsIMH, UX
rpadKku U CBOMCTBA

22

I'padukn byskmmii: y =
VX, y =%,y =|x|

23

I'paduku pynkmuit: y
~Vx,y=Vx,y=|x]|

24

I'padukn bynkomii: y =
VX, y =%,y =|x|

25

KontponpHas padota mo
teme "OyHkunn"

26

[TonsiTue o pemennu
HEpPaBEHCTBA C OJIHOU
MePEMEHHOM.
MHOK€eCTBO peleHui
HEpaBEeHCTBA

27

KBanpaTtueie
HEpPaBEHCTBA C OJIHOU
MepEMEHHOMN

28

KBanpatueie
HEpPaBEHCTBA C OJTHOU
MepEeMEHHOMN

29

Pemienue HepaBeHCTB
rpau4ecKuM METOJOM U
METOJIOM UHTEPBAJIOB

30

Pemienue HepaBeHCTB
rpau4ecKuM METOJOM U
METOJIOM UHTEPBAJIOB

31

Hepagencraa,
coJieprKallye 3HaK
MOJIYJIS

32

Hepagencraa,
coJieprKallye 3HaK
MOJIYJIS

33

CucTeMbl HEPABEHCTB C
OJIHOM MepeMEHHOU




34

CucTeMbl HEPABEHCTB C
OJIHOM MepeMEHHOU

35

Pemrenne TekcTOBBIX
3aJ1a4 ¢ MOMOIIBIO
HEPaBEHCTB, CUCTEM
HEPaBEHCTB

36

Pemrenne TekcTOBBIX
3aJ1a4 C MOMOIIBIO
HEPaBEHCTB, CUCTEM
HEPaBEHCTB

37

HepaBeHnctBo ¢ nBymst
nepeMeHHbIMU. Perienue
HEPaBEHCTBA C ABYMS
MepEeMEHHBIMU

38

I'paduueckuii meron
peIIeHHs CUCTEM
HEPaBEHCTB C ABYMS
nepeMeHHBIMHU

39

CucTeMbl HEPABEHCTB C
IBYMsI IEPEMEHHBIMU

40

KontponbHas padota mo
teme "KBagparHsie
HepaBeHCTBA"

41

bukBagpaTHbie
ypaBHEHHUS

42

[Tpumepsl npuMeHEHU
METOJI0B PaBHOCHJIbHBIX
npeoOpa30BaHM, 3aMEHBI
MEPEMEHHOI,
rpau4ecKoro MeToaa
MIpY PEIICHUH YPAaBHEHUU
3-i1 u 4-i1 creneHen

43

[Tpumepsl npuMeHEHU
METOJI0B PaBHOCHJIbHBIX
npeoOpa30BaHMi, 3aMEHBI
MEPEMEHHOI,
rpau4ecKoro MeToaa
MIpY PEIICHUH YPAaBHEHUU
3-i1 u 4-i1 creneHen

44

[Tpumepsl npuMeHEHU
METOJI0B PaBHOCHJIbHBIX




npeoOpa30BaHMii, 3aMEHBI
MEPEMEHHOI,
rpau4ecKoro MeToaa
MpY PEUICHUH YPAaBHEHUU
3-i1 u 4-i1 creneHen

45

Pemenune npo6HO-
paloHaIbHBIX
YpPaBHEHUH U HEPABEHCTB

46

Pemenune npo6HO-
paloHaIbHBIX
YpPaBHEHUH U HEPABEHCTB

47

Pemenune npo6HO-
paloHaIbHBIX
YpPaBHEHUH U HEPABEHCTB

48

Pemenune npo6HO-
paloHaIbHBIX
YpPaBHEHUH U HEPABEHCTB

49

Pemenue cucrem
YpPaBHEHUH C JBYMsI
MepEeMEHHBIMU

50

Pemenue cucrem
YpPaBHEHUH C JBYMsI
MepEeMEHHBIMU

51

Pemenune npocrenmmx
CHUCTEM HEJMHEUHBIX
YpPaBHEHUH C JBYMsI
MepEeMEHHBIMU

52

Pemenune npocrenmmx
CHUCTEM HEJMHEUHBIX
YpPaBHEHUH C JBYMsI
MepEeMEHHBIMU

53

Pemenune npocrenmmx
CHUCTEM HEJIMHEUHBIX
YpPaBHEHUH C JBYMsI
MepEeMEHHBIMU

54

Pemenune npocrenmmx
CHUCTEM HEJIMHEUHBIX
YpPaBHEHUH C JBYMsI
MepEeMEHHBIMU

55

I'paduaeckuii meron
peIIEHHSI CHCTEMBI




HEJIMHEMHBIX YPaBHEHUN
C IByMSI IEPEMEHHBIMU

56

I'paduaeckuii meron
pEILICHUs] CUCTEMBI
HEJIMHEMHBIX YPaBHEHUN
C IByMSI IEPEMEHHBIMU

57

Cucrema nByx
HEJIMHEMHBIX YPaBHEHUN
C IByMSI IEPEMEHHBIMU
KakK MOJIeNIb peaIbHOM
CUTYalun

58

Cucrema nByx
HEJIMHEMHBIX YPaBHEHUN
C IByMSI IEPEMEHHBIMU
KakK MOJIeNIb peaIbHOM
CUTYalun

59

Cucrema nByx
HEJIMHEMHBIX YPaBHEHUN
C IByMSI IEPEMEHHBIMU
KakK MOJIeNIb peaIbHOM
CUTyalun

60

Cucrema nByx
HEJIMHEMHBIX YPaBHEHUN
C IByMSI IEPEMEHHBIMU
KakK MOJIeNIb peaIbHOM
CUTYalun

61

CucreMa HETMHEUHEIX
YpaBHEHUH C
rmapamMeTpom

62

CucreMa HETMHENHEIX
YpaBHEHUH C
rapamMeTpom

63

CucreMa HETMHEUHEIX
YpaBHEHUH C
rapamMeTpom

64

[Ipocretimme
HEPaBEHCTBA C ABYMS
MEPEMEHHBIMH U UX
CUCTEMBbI

65

KontponpHas padota mo
Teme "YpaBHEHUS,




HEPaBEHCTBA M UX
cucTeMn!"

66

IlousTre yncoBoOM
MOCJIEOBATEILHOCTH.
Koneunsie u
OCCKOHEUHBIE
MOCJIENOBATEILHOCTH

67

OrpanuyeHHast
MOCJIE0BATEIHHOCTb.
MOHOTOHHO
BO3pacTaroas
(yObIBaro1mas)
MOCJIEI0BATEIHLHOCTD

68

CnocoObl 3a1aHus
MOCJICI0BATEIILHOCTH:
OITMCATCIbHBIN,
TaOJIMYHBIN, C TOMOIIBIO
(hopMyJIBI N-TO YWICHA,
PEKYpPPEHTHBII

69

Apudmernueckas u
reoMeTprIecKas
pOTrpeccun

70

Apudmernueckas u
reoMeTprIecKas
porpeccun

71

CBolicTBa 4JIEHOB
aprupMETHIECKON U
r€OMETPUYECKOMN
nporpeccui

72

CBolicTBa 4JIEHOB
aprupMETHIECKON U
r€OMETPUYECKOMN
nporpeccui

73

®opMyJibl N-TO WIeHa
aprupMETHIECKON U
r€OMETPUYECKOMN
nporpeccui

74

®opMyJibl N-TO WIeHa
aprupMETHIECKON U
F€OMETPUYECKOMN
nporpeccui




75

®opMyJibl N-TO WIeHa
apupMETHIECKON U
r€OMETPUYECKOMN
nporpeccui

76

DopMyJIbl CyMMBI
MEPBBIX N YJICHOB
apupMETHIECKON U
r€OMETPUYECKOMN
nporpeccui

77

DopMyJIbl CyMMBbI
MEPBBIX N YJICHOB
apupMETHIECKON U
F€OMETPUYECKOMN
nporpeccui

78

DopMyJIbl CyMMBbI
MEPBBIX N YJICHOB
apuMETHIECKON U
r€OMETPUYECKOMN
nporpeccui

79

3ajauu Ha MPOIEHTHI,
OaHKOBCKME BKJIAJbI U
KPEIUTHI

80

3aJauu Ha MPOIEHTHI,
OaHKOBCKME BKJIAAbI U
KPEIUTHI

81

3ajauu Ha MPOIEHTHI,
OaHKOBCKME BKJIAAbI U
KPEIUTHI

82

3ajauu Ha MPOIEHTHI,
OaHKOBCKME BKJIAAbI U
KPEIUTHI

83

3ajauu Ha MPOIEHTHI,
OaHKOBCKME BKJIAAbI U
KPEIUTHI

84

3aJauu Ha MPOIEHTHI,
OaHKOBCKME BKJIAAbI U
KPEIUTHI

85

3ajauu Ha MPOIEHTHI,
OaHKOBCKME BKJIAAbI U
KPEIUTHI

86

[IpencraBnenue o




CXOANUMOCTH
MOCIIEI0BATEIBHOCTH, O
CYMMHPOBaHHUU
OECKOHEYHO yOBIBAIOIIICH
r€OMETPUYECKOMN
Mporpeccuun

87

[IpencraBnenue o
CXOANUMOCTH
MOCIIEI0BATEIBHOCTH, O
CYMMHPOBaHHUU
OECKOHEYHO yOBIBAIOIIICH
F€OMETPUYECKOM
Mporpeccuun

88

MeTtoa MaTeMaTHUECKOH
WHIYKIIAA

89

Metoa MaTeMaTHUECKOH
WHIYKIIAA

90

KontponpHas padota mo
teme "Huncnosele
MOCIIE0BATEIBHOCTH U
nporpeccun”

91

Kopens n-ii creneHu.
CaoiicTBa KOpHS n-it
CTETeHU

92

Kopens n-ii creneHu.
CaoiicTBa KOpHS n-it
CTETEeHU

93

Kopens n-ii creneHu.
CaoiicTBa KOpHS n-it
CTETeHU

94

CreneHs ¢
palMOHAIBHBIM
MoKazaTelieM U eé
CBOMCTBA

95

CreneHs ¢
palMOHAIBHBIM
MoKazaTejieM U eé
CBOMCTBA

96

CreneHsn ¢
palMOHAIBHBIM
IoKa3aTrejieM U eé




CBOMCTBA

97

ToxnecTBeHHbIE
npeoOpa3oBaHMs
BBIPAKCHUH,
coZIepKaINX KOPEHb N-il
CTETeHU

98

ToxnecTBeHHbIE
npeoOpa3oBaHUs
BBIPAKCHUH,

coZiep KaIlNX KOPEHb N-il
CTETeHU

99

ToxnecTBeHHbIE
npeoOpa3oBaHUs
BBIPAKCHUH,

coZIiep KaIlNX KOPEHb N-il
CTETeHU

100

ToxnecTBeHHbIE
npeoOpa3oBaHUs
BBIPAKECHUH,
COJIeprKaIlINX CTETEeHb C
paloHaIbHBIM
MoKazaresnem

101

ToxnecTBeHHbIE
npeoOpa3oBaHUs
BBIPAKECHUH,
COJIeprKaIINX CTETEHb C
paloHaIbHBIM
MoKazaresnem

102

KonTtponpHas padota mo
Teme "CTeneHs ¢
paIoHaIbHBIM
nmokasarejieM"

103

[ToBTOpEHME U
o0o0menue. Yucna u
BBIYHMCIICHHS (3AITUCh,
CpaBHEHUE, ACHCTBUS C
JNEUCTBUTEITbHBIMU
YHClIaMU, YHACIIOBas
psiMast )

104

[ToBTOpEHME U
000011enne. Yncia u




BBIYHCIICHHS (3AITUCh,
CpaBHEHUE, ACHUCTBUS C
JNEUCTBUTEITbHBIMU
YHClIaMU, YACIIOBAs
npsiMast )

105

[ToBTOpEHME U
o0oOmenue. Yucna u
BbIUKCIICHUS (TTPOLIEHTHI,
OTHOIIIEHUSI, TIPOITOPIIHH )

106

[ToBTOpEHME U
o0o0menue. Yucna u
BbIUKCIICHUS (TTPOLIEHTHI,
OTHOIIIEHUSI, TIPOITOPIIHH )

107

[ToBTOpEHME U
o0o0menue. Yucna u
BBIYHCIICHHS (pEIIeHUE
3a7a4 U3 peajbHOU
KU3HH)

108

[ToBTOpEHME U
o0o0menue. Yucna u
BBIYHCIICHHS (pEIIeHUE
3a7a4 U3 peajbHOU
KU3HH)

109

[ToBTOpEHME U
o0o0menue. Yucna u
BBIUHCIICHUS
(oxpyrIieHHE,
MpUOJIMKEHNE, OTICHKA)

110

[ToBTOpEHME U
o0o0menue. TekcToBbIe
3a1auu (peleHne
TEKCTOBBIX 3324
apu(pMETUIECKUM U
anreOpanvecKuM
crocobamm)

111

[ToBTOpEHME U
o0o0menue. TekcToBbIe
3a1auu (peleHne
TEKCTOBBIX 3324
apu(pMETUIECKUM U
anreOpandecKuM
crocobamm)




112

[ToBTOpEHME U
o0o0menue. TekcToBbie
3a1auu (peleHne
TEKCTOBBIX 3324
apu(pMETUIECKUM U
anreOpanvecKuM
crioco6amm)

113

[ToBTOpEHME U
o0oO0menue. TekcToBbIe
3a1auu (peleHne
TEKCTOBBIX 33124
apu(pMETUIECKUM U
anreOpanvecKuM
croco6amm)

114

[ToBTOpEHME U
o0o0menue. TekcToBbIe
3a1auu (peleHue
TEKCTOBBIX 33124
apu(pMETUIECKUM U
anreOpanvecKuM
croco6amm)

115

[ToBTOpEHME U
o0o0menue. TekcToBbIe
3a1auu (peleHne
TEKCTOBBIX 3324
apu(pMETUIECKUM U
anreOpanvecKuM
crocobamm)

116

[ToBTOpEHME U
o0oO11eHue.
Anrebpandeckue
BBIpAKEHUS
(mpeobpazoBanue
anreOpanvecKux
BBIPAKECHUH,
COJIeprKaIINX CTETEeHb C
LIETTBIM TIOKAa3aTeJIeM )

117

[ToBTOpEHME U
o0oO11eHue.
Anrebpandeckue
BBIpAKEHUS
(mpeobpazoBaHue




anreOpanvecKux
BBIPAKCHUH,
COJIeprKaIINX CTETEHb C
[IETTBIM TIOKA3aTeJIeM )

118

[ToBTOpEHME U
o0oO1IeHue.
Anrebpandeckue
BBIpAKEHUS
(mpeobpazoBanue
anreOpandecKux
BBIPAKCHUH,
COJIepIKaIINX CTETEeHb C
[IETTBIM TIOKA3aTesIeM )

119

[ToBTOpEHME U
o0oO11eHue.
Anrebpandeckue
BBIpAKEHUS
(mpeobpazoBanue
anreOpandecKux
BBIPAKECHUH,
coJIeprKaIInx
apupMETHIECKUN
KBaJpaTHBINA KOPECHB)

120

[ToBTOpEHME U
o0oO1IeHue.
Anrebpandeckue
BBIpAKEHUS
(mpeobpazoBanue
anreOpanvecKux
BBIPAKECHUH,
coJIeprKaIInx
apupMETHIECKUN
KBaJpaTHBIN KOPECHB)

121

[ToBTOpEHME U
o0oO1IeHue.
Anrebpandeckue
BBIpAKEHUS
(mpeobpazoBanue
anreOpanvecKux
BBIPAKECHUH,
coJIeprKaIInX
apruMETHIECKUN




KBaJpaTHBIA KOPECHB)

122

[ToBTOpEHME U
o0oO1eHue.
Anrebpandeckue
BBIpAKEHUS
(mpeobpazoBaHue METBIX
1 ApOOHO-palMOHATBHBIX
BBIPOKCHUI)

123

[ToBTOpEHME U
o0oO1eHue.
Anrebpandeckue
BBIpAKEHUS
(mpeobpazoBaHue METBIX
1 ApOOHO-palMOHATBHBIX
BBIPKCHUT)

124

[ToBTOpEHME U
o0oO11eHue.
Anrebpandeckue
BBIpAKEHUS
(mpeobpazoBaHue METBIX
1 ApOOHO-paliOHATBHBIX
BBIPKCHUT)

125

[ToBTOpEHME U
o0oO1IeHue.
Anrebpandeckue
BBIpAKEHUS
(mpeobpazoBaHue METBIX
1 ApOOHO-palnOHATBHBIX
BBIPKCHUT)

126

[ToBTOpEHME U
o0oO11eHue.
Anrebpandeckue
BBIpKCHUS (Pa3IOKEHUE
MHOTOYJIEHa Ha
MHO’KUTEJIH, B TOM YHUCJIE
C UCTIOJIb30BaHUEM
(hopMyJT COKpaIeHHOTO
YMHOKCHUS )

127

[ToBTOpEHME U
o0oO11eHue.
Anrebpandeckue
BBIpOKCHUS (Pa3IOKEHUE




MHOTOYJICHA Ha
MHOXHTEJIH, B TOM YHUCJIC
C MCIIOJIb30BAHUEM
(hopMyJT COKpaIeHHOTO
YMHOKCHUST )

128

[ToBTOpEHME U
o0oO11eHue.
Anrebpandeckue
BBIpKCHUS (pa3JIOKEHUE
MHOTOYJIEHa Ha
MHO’KUTEJIH, B TOM YHUCJIE
C UCTIOJIb30BaHUEM
(hopMyJT COKpaIeHHOTO
YMHOKCHUS )

129

[ToBTOpEHME U
o0oO11eHue.
Anrebpandeckue
BBIpAKEHUS
(MonenupoBaHHE C
MTOMOIIBIO OPMYIT
peasIbHBIX MPOLIECCOB U
SIBJICHH )

130

OyHKIUU (TOCTPOCHHUE,
CBOICTBA M3YUYECHHBIX
(hyHKIIHIT)

131

[ToBTOpEHME U
00o0menne. OyHKIIMH
(moctpoeHue, CBOMCTBA
M3Y4YEHHBIX (DYHKITHIN)

132

[ToBTOpEHME U
00o0menne. OyHKIIMNA
(moctpoeHue, CBOMCTBA
M3YYEHHBIX (DYHKITHIN)

133

[ToBTOpEHME U
00o0menne. OyHKIMN
(rpaduueckoe penieHue
YpaBHEHUU U UX CHCTEM)

134

[ToBTOpEHME U
00o0menne. OyHKIMN
(rpaduueckoe penieHue
YpaBHEHUU U UX CHCTEM)




HrtoroBas KOHTpoOJIbHAS

135
pabora

[ToBTOpEHME U
00o0menne. OyHKIMHA
(MonenupoBaHUe
peaTbHBIX MTPOIIECCOB)

136

OBIIEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

136







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOTI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

1. Poccwuiickas anexkTpoHHas mikosa https://resh.edu.ru/

2. Hayka B peruonsi https://go2phystech.ru/nauka-v-regiony/

3. AKnacc https://www.yaklass.ru

4. IIOC Mos mikona https://myschool.edu.ru

5. Yuu.py https://uchi.ru/?-

6. Ennnoe coxepxanne o01iero oopa3oBaHmsI

https://edsoo.ru/work program drafts/
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